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Abstract

From the Speciated NMOC analysis, the paraffins and aromatic compounds occurred
more frequently than the olefins. Toluene, 1,2,3-trimethylbenzene, and isopentane were detected
in all 254 Speciated NMOC samples. For the UATMP VOC analysis, the nonhalogenated
compounds occurred more frequently than the halogenated compounds. 1,1,1-Trichloroethane
and carbon tetrachloride were the only halogenated compounds detected in all 43 samples. For
the carbonyl analysis, formaldehyde, acetaldehyde, acetone, and hexaldehyde were detected in all
41 analyzed samples. '

Of the total NMOC measured by the Speciated NMOC method, an average of 78% is
speciated by the GC/FID method. Of the Speciated NMOC, on average, 58% are paraffins, 23%
are aromatic compounds, and 19% are olefins. Isopentane, propane, and ethane make up, on
average, 30% of the paraffins. Toluene accounted for 30%, on average, of the aromatic fraction.
Almost 30% of the olefin fraction is made up of ethylene and acetylene.

Temporal variations of the central tendencies of the data at a given site and between sites
were examined. Based on visual inspection of the plotted data, no apparent upward or downward
trends in the NMOC concentration was observed from 1988 through 1995. Downward trends
were observed for 1,1,1-trichloroethane. Upward trends were observed for acetaldehyde.

Distributional analysis of the data confirmed that the data was lognormally distributed as is
typical for environmental data. Completeness results for the 1995 program on a per site basis
ranged from 94 to 100% with an overall completeness of 96 percent. Equipment malfunction was
identified as the primary cause of missed samples.
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ABOUT THIS REPORT

This report documents the U. S. Environmental Protection Agency (EPA) 1995
Non-Methane Organic Compound (NMOC) and Speciated Non-Methane Organic Compound
(Speciated NMOC) monitoring programs. Begun in 1984, the NMOC sampling program is
designed to provide NMOC data for use in development of control strategies for ozone. The
Speciated NMOC program was initiated in 1991 in response to requests by state agencies for

more detailed speciated hydrocarbon data for use in their ozone control strategies.

Measurements of NMOC and Speciated NMOC are critical inputs to the development of
ozone precursor emission control strategies. When started with 23 sites, the NMOC program was
designed to provide NMOC data for use in photochemical modeling using the U.S. EPA
Empirical Kinetic Modeling Approach (EKMA)/OZIPPM model.' As the need for more refined
modeling tools developed, the Speciated NMOC sampling program was initiated to provide the
speciated hydrocarbon data required for input to more advanced photochemical models such as
the Urban Airshed Model (UAM).*

This report documents the 1995 NMOC and Speciated NMOC monitoring programs,
including the base programs and optional monitoring performed for carbonyl and volatile organic
compounds (VOCs). Details of the technical monitoring procedures used for the 1995 programs
are identical to those used in the 1994 programs. The reader is directed to the 1994 final report

for the technical details of the monitoring programs.®

This report is organized into six major sections. Background and introductory information
are provided in Section 1.0 as well as a summary of the 10 sample site locations that participated
in the 1995 programs. Section 2.0 contains the distribution analysis of the ambient air data.
Program statistical results are summarized in Section 3..0. Geographical comparisons between the
five participating metropolitan areas are given in Section 4.0. Section 5.0 examines trends of the
data over time. Program completeness is covered in Section 6.0. References are provided in

Section 7.0. Appendix A contains AIRS site descriptions. Appendices B through E contain
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statistical summaries for the speciated NMOC base site data, speciated NMOC option site data,
UATMP VOC option data, and carbonyl option data.

1.0 BACKGROUND, INTRODUCTION AND 1995 SITE INFORMATION

1.1 B roun T i

In areas of the country where the National Ambient Air Quality Standard (NAAQS) for
ozone is exceeded, measurements of ambient total NMOCs and nitrogen oxides (NO,) are used by
the affected states in developing ozone precursor emission control strategies. To transfer
hydrocarbon sampling and analysis technology to interested state and local agencies, EPA
supports a centralized program that provides NMOC monitoring and analytical assistance to these
state and local agencies. This program, consisting of the NMOC and Speciated NMOC sampling
programs, was formerly operated through Radian Corporation but is now conducted through
Eastern Research Group, Inc. (ERG).

The NMOC program yields a single total NMOC measurement for the 3-hour period
6 a.m. to 9 a.m., Monday through Friday, for each sampling location. Because of the importance
of ambient VOC data for ozone control strategy development, some of the agencies participating
in the NMOC prdgram requested in 1991 that hydrocarbon speciation analysis be included as part
of the NMOC pi'ogram. Knowledge 6f the specific individual VOCs present in the ambient air is
required for inputs for the UAM? and other photochemical models, such as Carbon Bond Four
(CB4), necessary for forecasting the NMOC reductions needed to attain the NAAQS for ozone.
Consequently, in response to the agency requests, analysis for 78 individual hydrocarbon
compounds in the C, through C,, range was provided. This enhanced program was called the
Speciated NMOC program. The 78 compounds were collected as 3-hour canister samples from
6:00 to 9:00 a.m., Monday through Friday and analyzed using gas chromatography with flame
ionization detection (GC/FID). The list of hydrocarbon compounds that were speciated in 1995 is

shown in Table 1-1.
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Table 1-1

1995 Speciated NMOC Target Compounds

Ethylene
Acetylene'

Ethane

Propyne

Isobutane
1-Butene
Isobutene
Propylene!
1,3-Butadiene’
n-Butane

Propane
trans-2-Butene
cis-2-Butene
3-Methyl-1-butene
Isopentane
1-Pentene
2-Methyl-1-butene
n-Pentane
Isoprene
trans-2-Pentene
cis-2-Pentene
2-Methyl-2-butene

© 2,2-Dimethylbutane

Cyclopentene
4-Methyl-1-pentene
Cyclopentane
2,3-Dimethylbutane
2-Methylpentane
3-Methylpentane
2-Methyl-1-pentene
1-Hexene
2-Ethyl-1-butene
n-Hexane
trans-2-Hexene
cis-2-Hexene
Methylcyclopentane
2.4-Dimethylpentane
Benzene'
Cyclohexane

2,3-Dimethylpentane
2-Methylhexane
3-Methylhexane

2,2 4-Trimethylpentane
n-Heptane
Methylcyclohexane
1-Heptene

2,2 3-Trimethylpentane
2,3,4-Trimethylpentane
Toluene'
2-Methylheptane
3-Methylheptane
1-Octene

n-Octane'
Ethylbenzene'

m- and p-Xylene'
Styrene!

o-Xylene!

1-Nonene

n-Nonane
Isopropylbenzene
«-Pinene
n-Propylbenzene
m-Ethyltoluene
p-Ethyltoluene
1,3,5-Trimethylbenzene
o-Ethyltoluene
[-Pinene

1-Decene

1,2 4-Trimethylbenzene
n-Decane
1,2,3-Trimethylbenzene
p-Dicthylbenzene
1-Undecene
n-Undecane
1-Dodecens
n-Dodecane
1-Tridecene
n-Tridecane

'Compounds included in the UATMP VOC sample analysis
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In 1987, EPA , as part of the National Urban Air Toxics Monitoring Program (UATMP),*

developed an analytical method to support the needs for information concerning the levels of

specific chlorinated, brominated, aromatic, and olefinic VOC species in ambient air. The specific

analytical method currently uses a gas chromatography/mass selective detector with a flame

ionization detector (GC/MSD-FID) analysis to measure the concentration of the 38 selected VOC

compounds listed in Table 1-2 . The compounds m- and p-xylene coelute. These compounds are
referred to in this report as UATMP VOCs.

Table 1-2

Speciated UATMP VOCs Sampled in the 1995 UATMP VOC Option to
the NMOC and Speciated NMOC Base Programs

Acetylene!
Propylene’
Chloromethane

Vinyl Chloride
1,3-Butadiene’
Bromomethane
Chloroethane
Methylene Chloride
trans-1,2-Dichloroethylene
1,1-Dichloroethane
Chloroprene
Bromochloromethane

Chloroform

1,2-Dichloroethane
1,1,1-Trichloroethane
Benzene'

Carbon Tetrachloride
1,2-Dichloropropane
Bromodichloromethane
Trichloroethylene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Toluene'
Dibromochloromethane

n-Octane!

Tetrachloroethylene
Chlorobenzene
Ethylbenzene!

m- and p-Xylene'
Bromoform

Styrene'
1,1,2,2-Tetrachloroethane
0-Xylene!
m-Dichlorobenzene!
p-Dichlorobenzene'

o-Dichlorobenzene'

'Compounds included in the Speciated NMOC sample analysis.

The UATMP was developed and implemented in 1987 following an EPA study entitled
“The Air Toxic Problem in the United States: An Analysis of Cancer Risks for Selected
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Pollutants,”” which was completed in May 1985. This study concluded that a high potential of

elevated individual lifetime risks was associated with certain VOC frequently found in urban areas.

The UATMP sampling and analysis method was incorporated into the 1987 NMOC
program as an option to the NMOC base sites. Additionally, monitoring for three carbonyl
compounds (formaldehyde, acetaldehyde, and acetone) was added as an option to the NMOC
base program in 1990. All carbonyl sampling was performed using 2,4-dinitrophenyl-hydrazine
(DNPH) coated silica gel cartridges. In 1991, the carbonyl target analyte list was revised to
encompass the 16 compounds shown in Table 1-3 (butyraldehyde coelutes with isobutyraldehyde,

and the m-, o-, and p-tolualdehydes are reported together).

Table 1-3

Speciated Carbonyls Sampled in the 1995 Carbonyl Option to the NMOC
and Speciated NMOC Base Programs

Formaldehyde Propionaldehyde | Valeraldehyde
Acetaldehyde Crotonaldehyde Benzaldehyde

Acrolein Butyraldehyde and Isobutyraldehyde m-, 0-, and p-Tolualdehydes
Acetone Isovaleraldehyde Hexaldehyde

2,5-Dimethylbenzaldehyde

The NMOC and Speciated NMOC programs generally consist of several activities that

include:
. Site coordination;
. Equipment certification, installation, and operator training;
. Sample analysis;
. Data reduction, validation, and reporting;
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. Statistical analyses and data characterization;
. Formatting and submittal of the validated data to the AIRS-AQS; and

. Post-sample collection activities, such as equipment recovery and refurbishment,
and canister cleanup and archive.

1.1.1 Summary of Technical Procedures and Methods

The NMOC and Speciated NMOC program sample collection systems and procedures are
identical. Both UATMP VOC and Speciated NMOC option analyses are performed as
subsequent analyses on a single sample canister. Carbonyl option samples are collected on the

same schedule using a separate cartridge sample collection system.

Sample collection for the 1995 NMOC program occurred from 6 a.m. through 9 a.m. local
time, Monday through Friday, from June 5 through September 29, 1995 for the NMOC and
Speciated NMOC base sites. Samples were not collected on holidays or weekends. Historically,
the NMOC and Speciated NMOC sampling season begins in June and ends in September,
encompassing approximately 90 sampling days. In 1994, the previous program year, the sites

started sampling in July and continued through October 31, for a total of about 81 sampling days.

Sample analyses for NMOC were performed in accordance with the cryogenic
preconcentration direct flame ionization detection (PDFID) methodology described in
Compendium Method TO-12.5 This methodology incorporates PDFID gas chromatography and
provides a total hydrocarbon measurement without speciation. In order to measure precision,
approximately 10% of the samples were collected in duplicate. Duplicate sample canisters were
analyzed in replicate, except where low pressure precluded a second analysis. Based on the 1984
through 1994 studies, the method was shown to be precise, accurate, and effective for indicating

the concentration level of total hydrocarbons in ambient air.

Sample analyses for Speciated NMOC base and option programs were performed |

generally in accordance with the EPA’s “Research Protocol Method for Analysis of C, through
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C,, Hydrocarbons in Ambient Air by Gas Chromatography with Cryogenic Concentration.” This
methodology incorporates the use of gas chromatography with dual capillary columns and FIDs.
Seventy-eight hydrocarbons are quantified during this analysis. Chlorinated and oxygenated
species are not identified using this procedure. Approximately 10% of the samples were collected
in duplicate. One-half of all duplicate pairs were analyzed in replicate. The 1995 minimum

detection limits are reported in Table 1-4.

The 3-hour UATMP VOC option program provides for subsequent UATMP VOC
analysis on nine of the samples collected for each of the participating NMOC and Speciated
NMOC base sites. Of the nine samples, one pair is a duplicate that is analyzed in replicate.
Sample analyses for the UATMP VOC option were performed using the same procedures as used
for the UATMP. The methodology employed is performed in accordance with Compendium
Method TO-14.* The 1995 minimum detection limits are reported in Table 1-5.

Sample analyses for the 3-hour carbonyl option were performed using the methodology
described in Compendium Method TO-11.° Approximately 10 carbonyl sample cartridges,
including a duplicate pair, were sent to each site for sample collection and analysis. A trip blank
was used to assess the potential for field contamination. The trip blank cartridge accompanied the
sample cartridges, but at no time was exposed to ambient air. One set of field duplicates from
each site was collected and analyzed in replicate to determine both the sampling and analytical

precision. The 1995 minimum detection limits are reported in Table 1-6.
1.1.2 Report Objectives

The primary objective of this report is to summarize the data collected during the 1995
NMOC program. This objective is accomplished through a statistical and distributional
description of the collected VOC samples. This information allows the ambient data collected
during the NMOC and Speciated NMOC programs to be compared to and placed in context with

monitoring data collected in prior years and in other sampling programs.
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Table 1-4

1995 Method Detection Limits for the Speciated NMOC Target Compounds

Detection Limit

Detection Limit

Compound (ppbC) Compound {ppbc)
Ethylene 0.330° 2,3-Dimcthylpentane 0.078
Acetylene' 0.330 2-Methythexane 0.078
Ethane 0.330 3-Methylhexane 0.078
Propyne 0.330 2,2,4-Trimethylpentane 0.078
Isobutane 0.078° n-Heptane 0.078
1-Butene 0.078 ‘Methylcyclohexane 0.078
Isobutene 0.078 1-Heptene 0.078
Propylene! 0.330 2,2 3-Trimethylpentane 0.078
1,3-Butadiene’ 0.078 2,3,4-Trimethylpentane 0.078
n-Butane 0.078 Toluene! 0.078
Propane 0.330 2-Methylheptane 0.078
trans-2-Butene 0.078 3-Methylheptane 0.078
cis-2-Butene 0.078 1-Octene 0,078
3-Methyl-1-butene 0.078 n-Octane' 0.078
Isopentane 0.078 Ethylbenzene' 0.078
1-Pentene 0.078 m- and p-Xylene' 0.078
2-Methyl-1-butene 0.078 Styrene' 0.078
n-Pentane 0.078 o-Xylene' 0.078
Isoprene 0.078 1-Nonene 0.078
trans-2-Pentene 0.078 n-Nonane 0.078
cis-2-Pentene 0.078 Isopropylbenzene 0.078
2-Methyl-2-butene 0.078 «-Pinene 0.078
2 2-Dimethylbutane 0.078 n-Propylbenzene 0.078
Cyclopentene 0.078 m-Ethyltoluene 0.078
4-Methyl-1-pentene 0.078 p-Ethyltoluene 0.078
Cyclopentane 0.078 1,3,5-Trimethylbenzene 0.078
2,3-Dimethylbutane 0.078 o-Ethyltoluene 0.078
2-Methylpentane 0.078 p-Pinene 0.078
3-Methylpentane 0.078 1-Decene 0.078
2-Methyl-1-pentene 0.078 1,2 4-Trimethylbenzene 0.078
1-Hexene 0.078 n-Decane 0.078
2-Ethyl-1-butene 0.078 1,2,3-Trimethylbenzene 0.078
n-Hexane 0.078 _ p-Diethylbenzene 0.078
trans-2-Hexene 0.078 1-Undecene 0.078
cis-2-Hexene 0.078 n-Undecane 0.078
Methylcyclopentane 0.078 1-Dodecene 0.078
2,4-Dimethylpentane 0.078 n-Dodecane 0.078
Benzene' 0.078 1-Tridecene 0.078
Cyclohexane 0.078 n-Tridecane 0.078

1Compounds included in the UATMP VOC sample analysis.
*Detection limit calculated based on the area reject of the data system and the response factor for propane.
3Detection limit calculated based on the arca reject of the data system and the response factor for benzene.
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Table 1-5

1995 UATMP VOC Detection Limits

Compound Detection Limit (ppbv)
Acetylene 0.12
Benzene 0.24
Bromochloromethane 0.07
Bromodichloromethane 0.09
Bromoform 0.08
Bromomethane 0.18
1,3-Butadiene 0.15
Carbon tetrachloride 0.07
Chlorobenzene 0.06
Chloroethane 0.18
Chloroform 0.06
Chloromethane 0.39
Chloroprene 0.05
Dibromochloromethane 0.05
m-Dichlorobenzene 0.07
o-Dichlorobenzene 0.08
p-Dichlorobenzene 0.06
1,1-Dichrlorocthane 0.06
1,2-Dichloroethane 0.26
trans-1.2-Dichloroethylene 0.22
1,2-Dichlropropane 0.04
cis-1,3-Dichloropropylene - 0.05
trans-1,3-Dichloropropylene 0.08
Ethylbenzene 0.08
Methylene chloride 0.16
n-Octane 0.05
Propylene 0.09
Styrene 0.08
1,1,2,2-Tetrachloroethane 0.16
Tetrachloroethylene 0.03
Toluene 0.04
1,1,1-Trichloroethane 0.33
1,1,2-Trichloroethane 0.05
Trichloroethylene 0.05
Vinyl chloride 0.11
m-, p-Xylene 0.11
o-Xylene 0.06

1-9



10°0 10°0 w0 w0 w0 w0 €00 Y00 %0 o apAyspiezUSqIApOWIQ-9'T
£00°0 Y000 $00°0 S00°0 100 10°0 100 10°0 w00 200 apAyepyeuexaH
SO0 So0 90°0 Lo’o 80°0 01°0 rARY 910 LAY 6r'0 sapAyapren|o,
100 10°0 10°0 10°0 10°0 10°0 wo 00 00 200 opAyapIRIofeA
10°0 10°0 10°0 10°0 10°0 10°0 w00 00 100 L0°0 pAyapeIa[BAOS]
10°0 w0o wo 00 w00 £0°0 £0°0 S0°0 100 ¥1°0 spAyspiezuag
#0070 000 €000 10°0 10°0 10°0 100 10°0 0o 00 spAyep[esAinqosy/ng
10°0 100 10°0 10°0 10°0 wo w00 £t0°0 Y00 800 apAyepleu0I0I)
000 S00°0 10°0 10°0 10°0 10°0 10°0 i0°0 @O0 00 apAyappeuordorg
Y000 S00°0 10°0 10°0 10°0 10°0 10°0 100 00 $0°0 SU0)0Y
¥00°0 S00°0 10°0 10°0 100 10°0 10°0 10°0 w0 00 upoy - S
Y000 $00°0 10°0 100 10°0 10°0 10°0 10°0 00 00 SpAYp[EIDY -
$00°0 10°0 10°0 10°0 16°0 100 100 00 w00 900 apAyap[ewIO]
T0001 1006 T008 T00L 1009 1608 T00r 100 T00T T 00X punodwio)
awnjo Ipdures

(aqdd) ynur uondRQ
pazieALIBPU[) ‘ST U011 POYPI

9-1 3qeL



Statistical parameters were calculated for all of the data. Skewness, kurtosis, and the
Shapiro-Wilk statistic are all values that measure the normality of a data distribution. Most
ambient air data are lognormally distributed.!® Arithmetic and geometric means and medians
provide information on the central tendency of the data. Standard deviations of the arithmetic and
geometric means provide information on the variability of the data. The larger the standard
deviation, the more variable the data; the smaller the standard deviation, the less vanable the data.
Temporal variations of the central tendencies of the data at a given site and between sites can
indicate if the NMOC or speciated VOC concentrations are increasing or decreasing or if the

average makeup of the VOC mix at a given site is changing with time.

A second objective of the monitoring program is to allow comparison of VOC
concentrations in different air sheds or urban metropolitan areas. Compansons include
contrasting VOC data collected at urban versus suburban and urban versus rural sites within an air
shed and between air sheds. Geographic comparisons of the data allow differences in air sheds to

be identified and quantified.

A third objective is to compare the observed speciated compounds collected at each site
with information on industrial chemical emissions reported in the EPA Toxics Release Inventory
(TRI).™ The relative concentrations and presence of each VOC and carbonyl species, typical
wind flow patterns near each sampling site and within the air shed, and a comparison with
reported emissions of the same compounds can indicate the potential types of sources that

generated the measured compounds.

Finally, a fourth objective in the NMOC and Speciated NMOC programs is to determine
the viability of conducting routine ambient sampling programs for VOCs. The completeness of
the sampling record (i.e., percentage of planned samples actually collected) and the completeness
of the analyses performed (i.e., ability of the analytical protocol to produce valid analyses for all

designated analytes) reflect directly on the viability of the sampling program.




1.1.3 Executive Summary

From the Speciated NMOC analysis, the paraffins and aromatic compounds occurred
more frequently than the olefins. Toluene, 1,2,3-trimethylbenzene, and isopentane were detected
in all 254 Speciated NMOC samples. For the UATMP VOC analysis, the nonhalogenated
compounds occurred more frequently than the halogenated compounds. 1,1,1-Trichloroethane
and carbon tetrachloride were the only halogenated compounds detected in all 43 samples. For
the carbonyl analysis, formaldehyde, acetaldehyde, acetone, and hexaldehyde were detected in all

41 analyzed samples.

Of the total NMOC measured by the Speciated NMOC method, an average of 78% is
speciated by the GC/FID method. Of the Speciated NMOC, on average, 58% are paraffins, 23%
are aromatic compounds, and 19% are olefins. Isopentane, propane, and ethane make up, on
average, 30% of the paraffins. Toluene accounted for 30%, on average, of the aromatic fraction.

Almost 30% of the olefin fraction is made up of ethylene and acetylene.

Temporal variations of the central tendencies of the data at a given site and between sites
were examined. Based on visual inspection of the plotted data, no apparent upward or downward
trends in the NMOC concentration was observed from 1988 through 1995. Downward trends

were observed for 1,1,1-trichloroethane. Upward trends were observed for acetaldehyde.

Distributional analysis of the data confirmed that the data was lognormally distributed as is
typical for environmental data.'® Completeness results for the 1995 program on a per site basis
ranged from 94 to 100% with an overall completeness of 96 percent. Equipment malfunction was

identified as the primary cause of missed samples.
1.2 1995 Si rmation

The sampling sites for the 1995 NMOC and Speciated NMOC monitoring programs are
listed in Table 1-7, which includes the EPA region for each site, number of sites at each location,

ERG site code, Aerometric Information Retrieval System (AIRS) code, site location, the typical

1-12



saX DOWNS  [eDUSpISaI Ueqingng 7T 'SUBIJIQ MON 1001-1S0-2¢  VION I
DOWNS  [BIoIounuod ueqin X ‘zazenf 1000-90008  XWNI I
sax DOWNS  [RIDISUNUOD ueqif) XL ‘seqed 6900-€11-8¢ XL1d I
S3X DOWNS  [BIounuod ueqip) XL ‘pIop 1og 00i-657-8F  XIMA I 9
(Bus[oH)
Sax DOWNS (eI nouSe [emy 1V ‘wey3unung yO0O-LIT-10 Ived I
(uosuig)
Sax JONNS [enuapIsal eIy Tv ‘weygunusig W008-€L0-10 Tvd I
(Jueire])
SO DOWNS  {epuspisal ueqingng Ty ‘weydunuig wW09-£L0-10 Tvid 1 12
SaA SIX S3X DOWN  [enuapisal ueqmqng IN ‘Proyureld 100S-6£0-¥€  INZd 1
sex s9X SaX JOWN [eLISNPUL UeqI() IN “feamoN TI00-€10-#€  [INMN 1
[B12JoWIWOd
JONWN ueqIngng AN ‘pue[s] Suo] S00-650-9€  ANIT I 4
Kuoqie)  SDOA  JOWNS weridolg 3s() puer] uo1ed0] 3po) SUIV  3poD SIS uoiday
dWLYN Iseq MS  Jo§
R

suondQ

SIS wesdold DONN Pajeads pue JOMIN S661

L-1 3lqeL

1-13




land use surrounding each site, and the base and optional program participation for each site. The

AIRS site description detailing the site characteristics are provided in Appendix A.

Three NMOC base sites were located in Long Island, New York (LINY); Newark, New
Jersey (NWNYJ); and Plainfield, New Jersey (P2NJ). Seven Speciated NMOC base sites were
located in Birmingham, Alabama (B1AL, B2AL, B3AL); New Orleans, Louisiana (NOLA);
Dallas, Texas (DLTX); Fort Worth, Texas (FWTX); and Ciudad Juarez, Mexico (JUMX). The
JUMX monitor is located in the El Paso, Texas, air shed. Two NMOC base sites (NWNIJ, P2NJ)
participated in the Speciated NMOC analysis option. Five sites (NWNIJ, P2NJ, BIAL, B2AL,
B3AL) participated in the 3-hour UATMP VOC analysis option. Five sites (NWNJ, P2NJ,
DLTX, FWTX, NOLA) participated in the 3-hour carbonyl analysis option.

Three sites (DLTX, FWTX, JUMX) are located in urban commercial areas and one site
(NWNYJ) is located in an urban industrial area. One site (LINY) is located in a suburban
commercial areﬁ and three sites (P2NJ, B1AL, NOLA) are located in suburban residential areas.
One site (B2AL) is located in a rural residential area and one site (B3AL) is located in a rural

agricultural area.
1.2.1 The New York City and Northeastern New Jersey Metropolitan Area

In 1995, three of the participating sites (LIN'Y, NWNIJ, P2NJ) were located in an area that

included the New York City and northeastern New Jersey metropolitan area.

1.2.1.1 Long Island, New York (LINY)

The LINY site has been participating in the NMOC program since 1990 and was
established in 1971 by the New York State Department of Environmental Conservation. The site
represents ambient air obtained from the New York City and northeastern New Jersey
metropolitan area, with a population of approximately 16.5 million in 1990. The LINY site is
located in a commercial suburban setting in Nassau County about 35 kilometers east of New York

City. The sampling location is bounded by a road and a park, with a manufacturing facility
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located directly across the street. No map was prepared for this site because the samples were
only analyzed for NMOC, so no pollutant data or speciated data was available to relate to the TRI
or local emissions information. The prevailing (or most frequent) wind direction across Long

Island in the summer is from the south 12

1.2.1.2 Newark, New Jersey (NWNJ)

The NWNI site has been participating in the NMOC program since 1987. This site was
established by the New Jersey State Department of Environmental Protection in 1985 when
sampling equipment was moved from another sampling site to this location. This site also
represents ambient air from the New York City and northeastern New J ersey metropolitan area.
The NWNT site is located in an industrial urban center in Newark, which has a population of
approximately 330,000 based on the 1990 census. The site is about 15 kilometers northwest of
New York City. The sampling location is in a parking lot with a residential neighborhood on one
side and a ballfield on another side. The local street running next to the parking lot has a traffic
flow of approximately 2,000 cars per day. On the other side of the ballfield is an automobile

junkyard. Also, manufacturing facilities are in the neighborhood and an expressway is nearby with

a traffic flow of approximately 71,000 cars per day. Newark International Airport is located

approximately 4 kilometers southwest of the sampling site.

According to the 1994 TRI data base,!! the NWNT site is surrounded, as shown in
Figure 1-1, by facilities in Essex and Union Counties that reported releasing toxic chemicals to the
air in 1994. A summary of the chemicals released and the facility location in relation to the
NWNJ sampling site is provided in Table 1-8. The closest facility was located 0.5 kilometers
south of the sampling site and reported releasing 1,2 4-trimethylbenzene, o-xylene, and mixed
isomers of xylene. The prevailing wind at Newark International Airport during the summer is

from the southwest. **
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Figure 1-1. Location of Newark, New Jersey (NWNJ) and Plainfield, New Jersey (P2NJ)

Monitoring Sites in Relationship to Potential Emission Sources
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Table 1-8

Potential Source Locations (Based on 1994 TRI Data)

in Relationship to NWNJ

Chemicals Emitted (Number of Reported Sources)

1,2,4-Trimethylbenzene, chloroform, cumene, dichloromethane,
ethylbenzene, formaldehyde, isobutyraldchyde, toluene (3), xylenes
1,1,1-Trichloroethane, 1,2,4-trimethylbenzene (2), cumenc,
dichloromethane, ethylbenzene (4), styrene, toluene (2), xylenes (4)
1,2,4-Trimethylbenzene, o-xylene, toluene

Ethylbenzene, formaldehyde (3), propionaldehyde, toluene (2), xylenes

1,2,4-Trimethylbenzene, o-xylene, xylenes
1,2,4-Trimethylbenzene (2), cumene, ethylbenzene, styrene, toluene,

1,1,1-Trichloroethane, dichloromethane (2), toluene (2),

1,1,1-Trichloroethane, tetrachloroethylene, toluene

L,1,1-Trichloroethane (2), 1.2.4-trimethylbenzene (2), 1,3-butadiene,
benzene, cumene, cyclohexane (2), dichloromethane, ethylbenzene,
ethylene, propylene (2), tetrachloroethylene, toluene (3), xylenes 2)
Chloromethane, ethylbenzenc, formaldehyde, toluene, xylenes (2)
1,2,4-Trimethylbenzene, formaldehyde, toluene, xylenes
1,1,1-Trichlorocthane, 1,2,4-trimethylbenzene (2), 1,2-dichlorobenzene
benzene (2), chlorobenzene, chloroform, cumene, dichloromethane,
ethylbenzene (3), formaldehyde, isobutyraldehyde, styrene, toluene (6),

>

1,1,1-Trichloroethane (5), 1,2 4-trimethylbenzene, dichloromethane ),

Tetrachloroethylene, toluene, xylenes (2)

L,1,1-Trichloroethane (2), 1,2-dichloroethane, dichloromethane, toluene

Direction Distance
North 610 12 km
Northeast 1to4 km
East 1to2km
Southeast 1to4km
@
South 0.5 km
South 1to2km
xylencs (2)
South 4to 10 km
trichloroethylene, xylenes (3)
South 17 to 22 km
South southwest 7 km Dichloromethane, toluene
South southwest  7-13 km
Southwest 2to 8 km
Southwest 7 to 9 km
Southwest 15t0 19 km
xylenes (4)
West southwest  7-19 km
cthylbenzene, toluene, xylenes (3)
West 2to 10 km
West 5to6km Dichloromethane
West 11to 21 km
Northwest 20 to 21 kan 1,1,1-Trichloroethane
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1.2.1.3 Plainfield, New Jersey (P2NJ)

The P2NJ site has been participating in the NMOC program since 1988. This site was
established in 1980 by the New Jersey State Department of Environmental Protection as part of
the Northeast Oxidant Study. The site was relocated from latitude 40:36:04 N to 40:36:03 N at
the beginning of the summer of 1992. The new site remains in the general location of the initial
site. This site also represents ambient air in the New York City and northeastern New Jersey
metropolitan area. The P2NIJ site is located in a suburban residential neighborhood in Plainfield,
which has a population of approximately 46,000 based on the 1990 census. The site is about
42 kilometers west of New York City. The sampling location is in a parking lot that is
surrounded by commercial and industrial facilities. The parking lot houses a fleet of propane-
fueled cars. The two local streets that pass by the parking lot have traffic flows of approximately
1,000 and 500 vehicles per day.

"The P2NIJ site is located south and west of the potential sources in Essex and Union
Counties reported in the 1994 TRI data base.!! Table 1-9 summarizes the chemicals released and
facility location in relation to the P2NJ sampling site. The closest facility was located
approximately 10 kilometers east northeast of the sampling site and reported releasing mixed

isomers of xylene.
1.2.2 Birmingham (Alabama) Metropolitan Area

In 1995, three of the participating sites (B1AL, B2AL, B3AL) were located in the
Birmingham, Alabama, metropolitan area. The BIAL and B2AL sites were established by the
Jefferson County Department of Health. The B3AL site was established by the Alabama
Department of Environmental Management in 1983. All three sites represent ambient air in the
Birmingham metropolitan area, which has a population of approximately 1.2 million based on the

1990 census.
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Table 1-9

Potential Source Locations (Based on 1994 TRI Data)
in Relationship to P2NJ

Direction Distance Chemicals Emitted (Number of Reported Sources)
North northeast 15to 16 kin  1,2-Dichloroethane, dichloromethane, toluene
Northnortheast 31 to 36 km 1,1,1-Trichloroethane (2), tetrachloroethylene, toluene

Northeast 15to 19 km 1,1,1-Trichloroethane (6), 1,2,4-trimethylbenzene, dichloromethane (2),
ethylbenzene, toluene, xylene (mixed isomers) (2)
Northeast 19to 36 km 1,1,1-Trichloroethane, 1,2,4-trimethylbenzene, chloroform, cumene,

dichloromethane (2), cthylbenzene, formaldchyde, isobutyraldehyde,
toluene (5), trichloroethylene, xylene (mixed isomers) (4)

Northeast 21t025km 1,1,1-Trichloroethane, dichloromethane

East northeast 10t022 km 1,2, 4-Trimethylbenzene (2), cumene, cyclohexane, formaldehyde,
propylene, toluene, xylene (mixed isomers) (2)

East northeast 22t023km 1,1,1-Trichloroethane (2), 1,2.4-trimethylbenzene, dichloromethane,
tetrachloroethylene, toluene, xylene (mixed isomers) (2)

East northeast 22t033km 1,1,1-Trichloroethane, 1,2,4-trimethylbenzene (6), chloromethane,
cumene (2), dichloromethane (2), ethylbenzene (7), formaldehyde (4),
o-xylene (2), propionaldehyde, styrene (2), tetrachloroethylene,
toluene (7), xylene (mixed isomers) (13)

East northeast 24t025km Dichloromethane, toluene

East 14to21 kim 1,1,1-Trichloroethane, 1,2,4-trimethylbenzene (2), 1,2-dichlorobenzene,
1,3-butadiene, benzene (3), chlorobenzene, chloroform, cumene,
cyclohexane, dichloromethane, ethylbenzene (4), ethylene, formaldehyde,
isobutyraldehyde, propylene, styrene, toluene (8), xylene (mixed
isomers) (4)

The B1AL site is located in a suburban residential neighborhood in Tarrant City, which
has a population of 8,148. The site is about 13 kilometers northeast of Birmingham and about
2 kilometers northwest of Birmingham Airport. The sampling location is next to tennis courts
located behind an elementary school. Two local streets with traffic flows of 2,000 and 300
vehicles per day are near the sampling location. Two major streets with traffic flows of 1,500 and
80,000 vehicles per day are also in the vicinity. A major coke producing plant is located about

0.8 kilometers west of the sampling location.
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The B2AL site is located in a rural residential area 32 kilometers northeast of Birmingham.
The sampling location is next to tennis courts located in front of an elementary school. One
through street with a traffic flow of approximately 13,000 vehicles per day passes by the sampling

site.

The B3AL site is located in a rural agricultural area on a farm south of Birmingham. Two

local highways with traffic flows of 1,000 and 20 vehicles per day pass nearby the site.

According to the 1994 TRI,!! 30 facilities in Jefferson County and fwo facilities in Shelby
County, Alabama, shown in Figure 1-2, reported emitting VOCs to the air. Nineteen of these
facilities were located in Birmingham and reported releasing benzene, chlorobenzene,
cyclohexane, dichloromethane, ethylbenzene, ethylene, propylene, styrene, toluene, 1,1,1-
trichloroethane, trichloroethylene, 1,2,4-trimethylbenzene, xylenes, and o-xylene. Two facilities
that reported releasing benzene, ethylene, styrene, 1,2,4-trimethylbenzene, toluene, and xylenes
were located in the same city as B1AL, approximately 15 kilometers southwest of B2AL and 39
kilometers north of B3AL. Table 1-10 summarizes the chemicals released and facility location in

relation to the three Birmingham sampling sites for the remaining 11 facilities.

Birmingham is located in a valley that produces significant terrain influence on the wind
flow. Ridges extend southwest to northeast on each side of Birmingham and tend to produce
channeled wind flow along the same axis. In the early summer, the prevailing winds tends to have
a southwesterly component produced by flow from the Gulf of Mexico. By mid-summer,
migratory high pressure systems tend to shift the wind flow so that the prevailing winds have. a
northeasterly component. On any given day in the summer, however, the location of the seasonal
high pressure system over the southeast will determine the actual wind direction eXperienced on

that day.”
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Table 1-10

Potential Source Locations (Based on 1994 TRI Data) in Relation to Sampling
Sites in the Birmingham (Alabama) Metropolitan Area

B1AL B2AL B3AL Chemicals Emitted

27 km southwest 44 km southwest 16 km northwest Styrene, toluene, and xylenes

22 km southwest 37 km southwest 25 km northwest Benzene, toluene, and xylenes

17 km southwest 32 km southwest 2] km north Xylenes

8§ km southcast 25 km southeast 35 km northwest Toluene

16 km northeast 11 km southeast 44 km northeast Ethylbenzene,
1,2 4-trimethylbenzene, and
xylenes

47 km south-southeast 59 km South 24 km east-southeast  Xylenes

36 km South 52 km South- 7 km South Chloroform

southwest

1.2.3 The Dallas and Fort Worth (Texas) Metropolitan Area

In 1995, two of the participating sites (DLTX, FWTX) were located in the Dallas and Fort

Worth, Texas, metropolitan area. The prevailing wind in this region during June through

September when the samples were collected is from the south.”

1.2.3.1 Dallas, Texas (DLTX)

The DLTX site did not participate in the Speciated NMOC program in 1994, although it

participated in 1992 and 1993. The site was established by the city of Dallas Air Pollution

Control Section, which relocated sampling equipment to this site. This site represents ambient air

in the Dallas and Fort Worth metropolitan area. The DLTX site is located in a commercial urban

center, north of the Trinity River and south of Dallas Love Field Municipal Airport, on the

Northwest side of Dallas, which had a population of approximately 900,000 in 1990. The
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Table 1-11
Potential Source Locations (Based on 1994 TRI Data) in Relationship to
DLTX
Direction Distance Chemicals Emitted (Number of Reported Sources)

North 11to 18 km 1.2,4-Trimethylbenzene, ethylbenzene (2), styrene, toluene (2), xylene
(mixed isomers) (4)

North 50to531km  Toluene, xylene (mixed isomers)

Northeast 1to3km Styrene, toluene, xylene (mixed isomers) (2)

Northeast 14-20 km 1,2,4-Trimethylbenzene (2), cumene, ethylbenzene (2), styrene (2),
toluene (2), xylene (mixed isomers) (2)

Northeast 20to 27 km Toluene (2), xylene (mixed isomers)

East 5to 10 km 1,2,4-Trimethylbenzene, toluene, xylene (mixed isomers)

East 17 t0 24 km Formaldehyde, styrene (2), xylene (mixed isomers)

Southeast 10to11km  Ethylbenzene, xylene (mixed isomers)

Southeast 26t028km  Styrene, xylene (mixed isomers)

Southeast 43t044km  Styrene

South 8 to 16 km Toluene, formaldehyde (2)

South 22t0 23 km 1,2 4-Trimethylbenzene, ethylbenzene (2), formaldehyde, styrene,
toluene (2), xylene (mixed isomers) (2)

Southwest 6 to 19 km Toluene (2), xylene (mixed isomers)

Southwest 27t040km  Formaldehyde, toluene (2), xylene (mixed isomers)

West southwest 15t017km  1,2,4-Trimethylbenzene, ethylbenzene, styrene, toluene (2), xylene
(mixed isomers)

West southwest 17 to 20 km 1,2,4-Tnimethylbenzene, benzene, ethylbenzene, toluene, xylene
(mixed isomers) (2)

West southwest 41to47km  Toluene (2), xylene (mixed isomers) (2)

West 6to 17 km Toluene, xylene (mixed isomers) (2)

West 23t030km  Toluene (2)

West 36to 40 km 1,2,4-Trimethylbenzene, toluene, xylene (mixed isomers) (2)

West 41to44km  Formaldehyde, styrene (2), toluene (2), xylene (mixed isomers)

West 50to51km  Toluene, xylene (mixed isomers)

West northwest 39to50km  Styrene (2), toluene, xylene (mixed isomers)

Northwest 1to2km Toluene

Northwest 6to 12 km Toluene, xylene (mixed isomers) (2)
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Table 1-12
Potential Source Locations (Based on 1994 TRI Data) in Relationship to
FWTX
Direction Distance Chemicals Emitted (Number of Reported Sources)
North northeast 17to 18 km  Styrene
Northeast 16to24km  Styrenc, xylene (mixed isomers)
Northeast 79t080km  Toluene, xylene (mixed isomers)
East northeast 15to 18 km Styrene (2), toluene (2), xylene (mixed isomers)
East northeast 54 to 58 km 1,2,4-Trimethylbenzene, ethylbenzene (2), styrene, toluene (2), xylene
(mixed isomers) (4)
East northeast 66to 81km  Xylene (mixed isomers) (2)
East 14 to 18 km 1,2,4-Trimethylbenzene, formaldehyde, toluene (2), xylene (mixed
isomers)
East 20t027km  Xylene (mixed isomers) (2)
East 30 to 40 kin 1,2, 4-Trimethylbenzene, benzene, ethylbenzene, toluene (3), xylene
(mixed isomers)
East 40 to 42 km 1,2,4-Trimethylbenzene, ethylbenzene, styrene, toluene (2), xylene
' (mixed isomers) (2)
East 41t050km  Toluene, xylene (mixed isomers) (2)
East 50to 59km  Formaldehyde, styrene, toluene (5), xylene (mixed isomers) (5)
East 62 to 66 km 1,2,4-Trimethylbenzene, ethylbenzene, toluene, xylene (mixed
isomers) (2)
East 731079 km 1,2,4-Trimethylbenzene (2), cumene, ethylbenzene (2), formaldehyde,
styrene (4), toluene (4), xylene (mixed isomers) (2)
East southeast 7 to 8 km Toluene, xylene (mixed isomers)
East southeast 18 kam Toluene
East southeast 40to42km  Formaldehyde, toluene, xylene (mixed isomers)
East southeast 43t044km  Toluene
East southeast 55t063km  1,2,4-Trimethylbenzene, ethylbenzene (2), formaldehyde (2), styrenc,
toluene (2), xylene (mixed isomers) (2)
East southeast 70t0 93 km  Styrene (2), xylene (mixed isomers)
Southeast 19t023km  Toluene, xylene (mixed isomers) (2)
Southeast 41t042km  Toluene

1.2.4 The El Paso (Texas) Metropolitan Area (Juraez, Mexico [JUMX]

In 1995, one of the participating sites JUMX) was located in the El Paso, Texas,

metropolitan area airshed. The JUMX site did not participate in the Speciated NMOC program in
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1994, although the site did participate from 1991 through 1993. The site was established in 1990
as a special El Paso and Juarez monitoring site because of its location near the border. This site
represents ambient air in the El Paso metropolitan area. The JUMX site is located in a
commercial urban center in Juarez, which has a population of approximately 360,000. The
prevailing wind in the El Paso region during June through September when the samples were

collected is from the south.!?

The JUMX site, as shown in Figure 1-4, is generally located west and south of the
potential sources in El Paso County reported inthe 1994 TRI data base."* Table 1-13 summarizes
the chemicals released and facility location in relation to the JUMX sampling site. Chlorinated
and brominated compounds and carbonyl compounds were not included in the table because the
JUMX site did not participate in the UATMP VOC or Carbonyl option. The closest facilities in
El Paso County were located approximately 5 kilometers north and north-northwest of the
sampling site and reported releasing 1,2,4-trimethylbenzene, benzene, 1,3-butadiene, cumene,
cyclohexane, ethylbenzene, ethylene, propylene, toluene, and mixed isomers of xylene. No

information was available for potential sources in Juarez, Mexico.
1.2.5 The New Orleans (Louisiana) and Southern Louisiana Metropolitan Area

In 1995, one of the participating sites (NOLA) was located in the New Orleans, Louisiana,
and Southern Louisiana metropolitan area. The NOLA site participated for the first time in the
Speciated NMOC program in 1995. This site represents ambient air in the New Orleans and
Southern Louisiana metropolitan area. The NOLA site is located in a residential suburban area on
the west side of New Orleans about 7 kilometers north-northwest of New Orleans International
Airport near Lake Pontchartrain. The prevailing wind in the New Orleans region during June

through September when the samples were collected is from the Southeast.™*

As shown in Figure 1-5, the NOLA site is generally located west and north of the potential
sources in Jefferson Parrish reported in the 1994 TRI data base.'' Table 1-14 summarizes the
chemicals released and facility location in relation to the NOLA sampling site. Chlorinated and

brominated compounds were not included in the table because the NOLA site did not participate
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in the UATMP VOC option. The closest facilities are located approximately 8 kilometers south-

southeast of the sampling site and reported releasing mixed isomers of xylene.

Table 1-13

Potential Source Locations (Based on 1994 TRI Data)

in Relationship to JUMX

Direction Distance Compounds Emitted (Number of Reported Sources)

North 5to6km  1,24-Trimethylbenzene (2), benzene (2), cumene, cyclohexane (2),
cthylbenzene (2), toluene (2), xylenes (2)

North-northeast 7to8km Toluene

East-northeast 6to7km Toluene

Southeast 7to8km 1,2,4-Trimethylbenzene, cumene, xylenes

Northwest 241025km Toluene, xylencs

North-northwest 5to6km  1,2,4-Trimethylbenzene, 1,3-butadiene, benzene, cyclohexane,
ethylbenzene, ethylene, propylene, toluene, xylenes

North-northwest 8to 9km Toluene, xylenes
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Table 1-14
Potential Source Locations (Based on 1994 TRI Data) in Relationship to
NOLA

Direction Distance Compounds Emitted (Number of Sources)
East-southeast 10to 11 km Ethylbenzene, toluene, xylene (mixed isomers)
Southeast 12to 13 km Xylenes
Southeast 20to2l km Toluene
Southeast 22t023km Xylenes
Southeast 23t024 km Toluene
Southeast 241025 km 1,2,4-Trimethylbenzene (3), ethylbenzene (2), styrene, toluenc,

xylenes (2)

Southeast 291030 km Xylenes
South-southeast 7to8km Xylencs
South-southeast 14 to 15km 1,2,4-Trimethylbenzene, toluene (2), xylenes
South-southeast 221023 km Toluene
South 8 to 9 km Acrolein, propylene, toluene
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2.0 THE DISTRIBUTIONS OF THE 1995 NMOC DATA

This section characterizes the distributions of the data collected from the 1995 NMOC
program. Characterizing the statistical distributions of the data is important for accurate
interpretation of the collected samples. Being able to categorize a pollutant according toa
known statistical distribution (¢.g., normal and lognormal distribution) provides a concise
method of describing the data. This report uses the shape of the distributions, in terms of their
symmetry and peakedness, as well the extent to which the distributions fit a normal or
log-normal distribution, to characterize the distributions. This section begins with a discussion

of the methods used to characterize the distributions and then discusses the results of applying

these methods to the data.
2.1 Methodology

A number of parameters and statistical tests can be used to characterize a set of data,
including the mean, median, standard deviation, skewness, kurtosis, and hypothesis for equality
between mean values. Section 3.0 presents and discusses summary statistics for the data (i.c.,
means, median, standard deviations). This section analyzes the shape of the distributions, in
terms of symmetry and peé.kedness, and their conformity to normal and log-normal distributions.
The symmetry and peakedness of the dat are measured by skewness and the kurtosis parameters,
respectively. Each distribution is also tested for its conformity to both the normal and

log-normal distributions using the Shapiro-Wilk test and D’ Agostino test for normality.

2.1.1 Skewness

The skewness of a distribution measures the symmetry of a distribution around its mean
value. A distribution that is not skewed (i.e., symmetric) will have the same shape on either side

of the median value." Skewness (0°) is calculated as:

o n i[ X, - XJ 1)

T aba2 =T s
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where:

n = The number of observations;
$ = Sample standard deviation; and
X = The sample mean.

Positively skewed distributions (o° > 0) have long tails that extend toward higher values, while
negatively skewed distributions (6 < 0) have long tails extending toward lower values. A
distribution with a zero skewness, such as the normal distribution, is symmetrical around the
median and mean. A distribution with a skewness close to zero, in absolute value terms, can be
said to be closer to a normal distribution than one that is further from zero, in absolute value

terms.

The skewness of a distribution tells us in what direction (i.e., smaller or larger than the
mean) we are likely to see extreme values. Pollutants with positively skewed distributions might
generate concentrations well above the mean concentration, but might not result in

concentrations far below the mean concentration.

The estimated values of skewness will be affected by the presence of non-detects.
Non-detected values can be described as a truncation on the lower end of the distribution of daily
concentrations.'® Values lower than the detection limit have been assigned the arbitrary value of
one-half of the detection limit, as opposed to their true value, which is unknown. This implies
that the skewness of a distribution that contains non-detects will contain a positive bias. The
assignment of one-half the detection limit to non-detected values creates an artificial clustering
of data, at one-half the detection limit. The clustering will make the data appear asymmetrical
because observations are not allowed to take on their true values. Because the clustering is
below the mean, the bias to the skewness is positive.!” Thus, interpretation of the skewness

results should take into account the number of non-detects in the distribution.
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2.1.2 Kurtosis

Kurtosis measures the peakedness (or flatness) of a distribution. A relatively peaked
distribution will have thin tails while a relatively flat distribution will have broad tails.!*

Kurtosis (¢%) is calculated as:

gt = n(n+1) Y Xi_;] _ 3@-1y (2-2)
@-D@m-2)(n-3) ia s n-2)(n-3)

where:

n = The number of observations;
s = Sample standard deviation; and
X = The sample mean.

The calculation of kurtosis used in this report is scaled so that a normal distribution will
have a zero kurtosis (6* = 0). This is done by subtracting three from the normal measure of
kurtosis.'® Distributions with a positive kurtosis (0* > 0) are relatively peaked with thin tails. A
negative kurtosis (0% < 0) indicates a flat distribution with relatively broad tails. Thus, a
distribution with a kurtosis that is close to zero is closer to a normal distribution than one that is

further from zero (in absolute value terms).

The kurtosis of a distribution tells us the likelihood of observing values far from the mean
value. An urban air pollutant with a positive kurtosis can be expected to result in daily
concentrations that are close (as defined by the standard deviation of the data) to the mean more

often than daily concentrations that are far from the mean.

Non-detect values will bias the value of kurtosis in an indeterminate manner.
Non-detected values can be described as a truncation on the lower end of the distribution. Values

not detected are assigned the arbitrary value of one-half of the detection limit, as opposed to their

2-3



true value which creates an artificial clustering of data at one-half the detection limit. The
direction of the bias caused by this cluster is indeterminate. If the true values are below one-half
the detection limit, then the kurtosis will be positively biased (i.¢., too peaked). In other words,
observations that should broaden the tails are moved to a position where they contribute to the
peakedness of the data. The opposite is true (i.e., a negative bias) if the true values are close to
the mean and above one-half the detection limit. Therefore, interpretation of the kurtosis results

should take into account the number of non-detects in the data.

2.1.3 Testing for Normality and Log-Normality

The normal distribution provides a succinct and well-known way of characterizing a data
set. Data that is normally distributed has certain properties (e.g., symmetry, mean equal to
median) that simplify interpretation. The symmetrical property of normal distributions is
particularly useful for interpretation of urban air pollution data. Normal distributions are
symmetrical about the mean. Given an estimate of the mean and standard derivation of the data,
such as the sample mean and sample standard deviation, one can predict the frequency with

which certain concentrations will be exceeded in a given time frame (e.g., a year).

This report compares the distributions of the collected data for this program to normal
and log-normal distributions. If a set of data is log-normally distributed, then the logarithms of
the data will exhibit the properties of a normal distribution. The hypotheses that each set of
concentrations at each site is normally (or log-normally) distributed is tested against the
hypothesis that they are not normally distributed. The Shapiro-Wilk" test for normality is used
to perform these hypothesis tests.

If the data is normally distributed, W will equal one. Therefore, the null hypothesis in the
Shapiro-Wilk test is that W = 1. If W is significantly different from one then the data rejects the

hypothesis of a normal distribution.
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Failing to reject the hypothesis is not equivalent to proving a set of data is normally
distributed. A “fail to reject,” or “insignificant difference,” result says that no significant
difference exists between the sampled data and a sample drawn from a normal distribution. It
could be that not enough samples were collected to reject the hypothesis. For purposes of
interpretation though, this report will refer to data that fails to reject the hypothesis as normally
distributed if the test is performed on the data itself and as lognormally distributed if the test is

performed on the logarithms of the data.

Each test conducted in this section is done at the 5% level of significance. If the data is
normally distributed, then we can expect W to be within a 95% confidence interval of unity. The
W-statistic can only take on values that are less than one. Therefore, the confidence interval for
testing the hypothesis of W = 1 is only for values less than one. If the calculated value of W is
not within that interval, the value of W is said to be significantly different than one, and the

hypothesis of a normal distribution is rejected.

22 Distribution of Concentration Values

The D’ Agostino Test was also used to examine the distribution of the data.? D’Agostino
developed the D statistic to test the null hypothesis of normality or lognormality when n = 50.
To conduct the D test, the data are ordered from smallest to largest and the D statistic is

computed as sho% in Equation 2-3:

n
Y i-05@+ 1) x
i=1

(2-3)
D =
112 s
where:
1 o —
s == ) (& 0" -9
n =
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The D statistic is then transformed to the Y statistic using Equation 2-5:

_ D - 0.28209479
Y = (2-5)
0.02998598/\/n

The expected value of Y is zero if n is large and the data are drawn from a normal distribution. If
the distribution is not normal, then Y will tend to be either less than or greater than zero,
depending on the particular distribution. Thus, a two-tailed test is used so the hypothesis that the
distribution is normal is rejected if Y is less than the a/2 quantile or greater than the 1-0/2

quantile of the distribution of Y.
2.2.1 NMOC Base Program

Three NMOC base sites participated in the 1995 NMOC program: Long Island, New
York (LINY); Newark, New Jersey (NWNJ); and Plainfield, New Jersey (P2NJ). Data obtained
for the 1995 NMOC program were analyzed for skewness, kurtosis, and W and Y using the
untransformed data and the transformed data (natural logarithm). Results of the analyses for the
overall program and the individual sites are reported in Table 2-1. As expected, the combined

data from the three sites are lognormally distributed.

To provide a visual picture of the concentration distribution, a histogram was prepared
using the NMOC values at all three NMOC base sites, NMOC values ranged from 0.062 to
1.248 ppmC. To preparé the histogram, the number of NMOC values at each 0.05 ppmC interval
were summed between 0.05 and 1.00. Values greater than 1.00 were grouped together into a
single category. Figure 2-1 shows the histogram obtained for all of the 1995 NMOC data from
the three NMOC base sites. As is typical with ambient data, the distribution is skewed toward
the lower values. Approximately 30% of the data falls within the range of 0.15 to 0.30 ppmC
total NMOC.



Table 2-1

Shape Statistics for All Sites in the Total NMOC Option

Normal Lognormal
Shapiro- Shapiro-

Site Wilk (W)  Skewness Kurtosis  Wilk (W) Skewness  Kurtosis
LINY 0.867* 1.514 2.598 0.981 0.067 -0.442
NWNJ 0.891° 1.198 1.670 0.969 0.143 -0.587
P2NJ 0.9332 0.822 0.365 0.9522 -0.420 -0.633
Overall b 1.180 1.407 c -0.153 -0.509

2Significant at the 5% level.

’D-Agostino's Test: Y =-6.59, Yy 55 = -2.34 and Y, 5,5 = 1.54; therefore the distribution is not
normal.

‘D-Agostino's Test: Y =1.52, Y, 4,5 =-2.34 and Y, 4,5 = 1.54; therefore the distribution is
lognormal.
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Figure 2-1. 1995 NMOC Histogram for All Sites
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Interestingly, the W-statistic indicates that the data from P2N]J is neither normally
distributed nor lognormally distributed. The NMOC data at this site were further analyzed by
preparing a histogram of the data by summing the number of NMOC values at each 0.025 ppﬁlC
interval between 0.2 and 0.4 ppmC. The histogram is shown in Figure 2-2. A maximum
frequency is found at the lower concentrations, yet the frequency remains fairly constant at the
higher concentrations. As shown ih Figure 2-1, the P2NJ sampling site is located in a residential
suburban area upwind from most of the potential sources. The presence of a fleet of propane-
fueled vehicles in the vicinity of the sampling location may result in a fairly constant NMOC
background, however, the reason for the variability at P2NJ is unknown. It may be related to

specific sources or to meteorological conditions.
2.2.2 Speciated NMOC Base Program

Seven sites participated in the Speciated NMOC base program: Birmingham, Alabama
(B1AL, B2AL, B3AL); Dallas, Texas (DLTX); Fort Worth, Texas (FWTX); Juarez, Mexico
(JUMX); and New Orleans , Louisiana (NOLA). Data obtained for the 1995 NMOC program
were analyzed for skewness and kurtosis using the concentrations and the logarithms of the
concentration. Analyses performed on the concentrations tested for normal distribution, and
analyses on the logarithms tested for lognormal distributions. The results for all seven sites
combined is presented in Appendix Table B-11. Results on a site-by-site basis are provided in

Appendix Tables B-12 through B-18.

The skewness and kurtosis values generated for the concentrations were all positive,
indicating that the concentration distribution for all of the compounds is more peaked than a
normal distribution and tails toward the higher concentrations. The skewness and kurtosis values
obtained for the distribution of the logarithms of the concentration are closer to zero, indicating
that the concentrations tend to be lognormally distributed. Lognormal distributions are typical of
environmental data, particularly ambient air samples; thus, these results are consistent with what

has been seen in other data and in previous program years.
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Figure 2-2. 1995 NMOC Histogram for P2NJ

To provide a visual picture of the concentration distribution, histograms were also
prepared using the total NMOC at the seven Speciated NMOC base sites. Total NMOC values
ranged from 0O to 3,000 ppbC. To prepare the histograms, the number of total NMOC values at
each 50 ppbC interval were summed between 0 and 1,000. For values over 1,000 ppbC, intervals
of 1,000 were used. Figure 2-3 shows the histogram obtained for all of the 1995 Speciated
NMOC data at the seven Speciated NMOC base sites. As is typical with ambient data, the
distribution is skewed toward the lower values. Approximately 20% of the data falls within the
range of 100 to 150 ppbC total NMOC.

The distribution of the total NMOC data for the Speciated NMOC base sites was also
analyzed using the D’ Agostino Test.* The test was performed on the combined total NMOC
data for all sites and on the data for each individual site except for JUMX. Because less than 50
valid samples were collected at JUMX, the W test was used for JUMX. The tests were



=50
50-100 |
100-150
150-200
200-250
250-300
300-350
350-400
400-450
450-500
500-550
550-600
600650
650-700

Concentration Range (ppbhC)

700-750
750-800
200-850 |
850-500
200-950
950-1000
1000-2000
2000-3000

0 5 10 15 20 25 30 35 40 45 50 S5 60 6 70 75 8 85 9 95 00 105

Frequency of Occurrence

Figure 2-3. 1995 Histogram Showing Distribution of Total NMOC Concentrations For All
Seven Speciated NMOC Base Sites.

performed on the data themselves and on the logarithms of the data. The hypothesis that the
data was normally distributed was rejected in all cases. Results of the hypothesis tests on the
logarithms of the concentrations is presented in Table 2-2. For the combined site data and for all

of the sites except B1AL, the hypothesis that the distribution was lognormal was accepted.

The total NMOC data at B1AL were further analyzed by preparing a histogram (shown in
Figure 2-4) of the data as described earlier. Instead of having one peak that tails toward higher
concentration values, the histogram shows two peaks, one at 100 to 150 ppbC and one at 400 to
450 ppbC. This could possibly be produced by the neamess of the sampling site to the potential
sources. Because Birmingham is located in a valley, the prevailing winds tend to alternate from
blowing southwest to northeast. As shown in Figure 1-2, the BIAL site has potential sources
both to the southwest and to the northeast. The sampling site may be closer to potential sources

from one direction than the other. To determine the cause for the multimodal distribution and
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Table 2-2

Goodness of Fit Test Results for Total NMOC at the Speciated NMOC Base

Sites
Number -
Site of Data Test Used Symbol Value Result
B1AL 77  D'Agostino Test Y -3.71 The distribution is not lognormal
B2AL 80 D'Agostino Test Y -1.50 The distribution is lognormal
B3AL 79  D'Agostino Test Y -0.09 The distribution is lognormal
DLTX 83  D'Agostino Test Y -3.25 The distribution is lognormal
FWTX 79  D'Agostino Test Y 0.36 The distribution is lognormal
JUMX 49 W Test \\Y 1.41 The distribution is lognormal
NOLA 79  D'Agostino Test Y 0.97 The distribution is lognormal
All Sites 526 D'Agostino Test Y 0.50 The distribution is lognormal
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Figure 2-4. 1995 Histogram of Total NMOC at BIAL
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whether it is related to wind flow, wind flow data would be needed for the days the samples

were collected and a more detailed analysis of the data would be required.
2.2.3 Speciated NMOC Option Program

Two of the NMOC base sites participated in the Speciated NMOC option: Newark, New
Jersey (NWNJ), and Plainfield, New Jersey (P2NJ). Data obtained for the 1995 Speciated
NMOC option program were analyzed for skewness and kurtosis using the concentrations and
the logarithms of the concentration. Analyses performed on the concentrations tested for normal
distribution, and analyses on the logarithms tested for lognormal distributions. The results for
both sites combined are presented in Appendix Table C-5. Results on a site-by-site basis are
provided in Appendix Table C-6. As with the SNMOC base data, the SNMOC option data

generally are better characterized by a lognormal distribution than by a normal distribution.
2.2.4 UATMP VOC Option

Five sites participated in the UATMP VOC option: Newark, New Jersey (NWNJ),
Plainfield, New Jersey (P2NI), and Birmingham, Alabama (B1AL, B2AL, B3AL). Data
obtained for the 1995 UATMP VOC option program were analyzed for skewness, kurtosis, and
the W-statistic using the concentrations and the logarithms of the concentration. Analyses
performed on the concentrations tested for normal distribution, and analyses on the logarithms
tested for lognormal distributions. The results for all five sites combined is presented in
Appendix Table D-9. Results on a site-by-site basis are provided in Appendix Tables D-10
through D-14. | "

For the UATMP VOC option, the distributions were further analyzed by comparing the
number of compounds at each site that had less than 25% non-detects that failed to reject the
hypothesis of a normal or lognormal distribution. The results are reported in Table 2-3. More

compounds failed to reject the hypothesis of a lognormal distribution than failed to reject the




Table 2-3

Number of Compounds with less than 25 Percent Non-detects That
Fail to Reject the Hypothesis of 2 Normal Distribution

For the UATMP VOC Option
Straight Logarithms
Less than  Fail to reject Fail to reject
25% null null
Site non-detects hypothesis Percentage hypothesis Percentage
BIAL 18 10 56% 12 67%
B2AL 14 6 43% 11 . 1%
B3AL 13 8 62% 12 92%
NWNJ 18 11 61% 16 89%
P2NJ 18 15 83% 16 89%
Totals 81 50 62% 67 83%

hypothesis of a normal distribution. This result indicates that the majority of the data are better

characterized by a lognormal distribution, as would be expected for ambient air monitoring data.
2.2.5 Carbonyl Option

Five sites participated in the carbonyl option: Newark, New Jersey (NWNJ), Plainfield,
New Jersey (P2NJ), Dallas, Texas (DLTX), Fort Worth, Texas (FWTX), and New Orleans,
Louisiana (NOLA). Data obtained for the 1995 Carbonyl Option were analyzed for skewness
and kurtosis using the concentrations and the logarithms of the concentration. Analyses
performed on the concentrations tested for normal distributions while analyses on the logarithms
tested for lognormal distributions. Generally, the data was better characterized by the lognormal
distribution. Acetone was better characterized by the normal distribution. Results for the overall
program are provided in Appendix Table E-9. Appendix Tables E-4 through E-8 provide the

results on a site-by-site basis.
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3.0 PROGRAM STATISTICAL SUMMARY

This section summarizes the statistical analysis of the data and includes discussions on
the number and frequency of occurrences, the distribution of the data, and determination of the
central tendency of the data using the arithmetic mean, the geometric mean and standard

deviation, and the median.
31 Prevalence (Number and Frequency of OQccurrence

This discussion summarizes the frequencies at which speciated compounds were detected
during the respective programs or options in 1995. Compounds that are detected frequently are
more likely to derive from ubiquitous sources, such as automotive exhaust or biogenic emissions.
Compounds that are detected infrequently may derive from occasional process upsets in local

industrial processes or other unnatural or natural disruptions.
3.1.1 NMOC Base Program

Three NMOC base sites participated in the 1995 NMOC program: Long Island, New
York (LINY); Newark, New Jersey (NWNJ); and Plainfield, New Jersey (P2NJ). Total NMOC

was measured in 100% of the samples from all three sites.
3.1.2 Speciated NMOC Base Program

Seven sites participated in the Speciated NMOC base program: Birmingham, Alabama
(B1AL, B2AL, B3AL); Dallas, Texas (DLTX); Fort Worth, Texas (FWTX); Juarez, Mexico
(JUMX); and New Orleans , Louisiana (NOLA). For convenience, the Speciated NMOC
compounds were divided into three classes: paraffins, olefins, and aromatics. Both the number
and frequency of occurrence for the overall program for the three classes of compounds are
provided in Appendix Table B-1 and frequency of occurrence is shown in Figures 3-1 through
3-3.
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Figure 3-3. Frequency and Concentration Distribution of Speciated Paraffins in 1995

The paraffins and aromatic compounds occurred more frequently than the olefins. Three
compounds—toluene, 1,2,3-trimethylbenzene, and isopentane—were detected in all 524
samples. Toluene has been shown to originate predominately from mobile source emissions,
which are prevalent in all areas, so frequent occurrence is expected.?! Table 3-1 lists the

compounds detected most (>90%) and least (<10%) frequently during the 1995 Speciated
NMOC base program.

Compound prevalence in this study was compared to compound prevalence in Columbus,
Ohio, during June and July 1989. The Columbus, Ohio, study was designed to determine the
variability of hazardous air pollutants in ambient air. The prevalence results were compared
because the Columbus, Ohio, study analyzed for many of the same compounds and reported

frequency of occurrence.




Table 3-1

Most and Least Frequently Detected Speciated NMIOC Compounds for the
1995 Speciated NMOC Base Program

Compounds
Detected in <10%
of the Samples Compounds Detected in >90% of the Samples

Isopropylbenzene | Benzene Propane 3-Methylhexane

Propyne Toluene Isobutane n-Heptane

2-Methyl-1-pentene | Ethylbenzene n-Butane 2,2,4-Trimethylpentane

1-Heptene p- and m-Xylene n-Pentane 2,3,4-Trimethylpentane

1-Nonene Styrene 2,3-Dimethylbutane ~ Isobutene and 1-Butene

1-Decene o0-Xylene 2-Methylpentane Isoprene
m-Ethyltoluene 3-Methylpentane o-Pinene
1,2,3-Trimethylbenzene n-Hexane B-Pinene
1,2,4-Trimethylbenzene Methylcyclopentane  1-Dodecene

Ethane

2-Methylhexane/2-Methylpentane

Ten of the compounds detected with >90% frequency (benzene, toluene, ethylbenzene,

m- and p-xylene, ethane, propane, isobutane, n-butane, and n-pentane) were detected with >99%

frequency in Columbus, Ohio. Styrene was detected with 21% frequency in Columbus, Ohio,

and 1,2,4-trimethylbenzene was detected with 82% frequency. None of the other compounds
listed in Table 3-1 were included in the Columbus, Ohio, study,?

Number and frequency of occurrence for each of the seven sites is presented in Appendix

Table B-2 and frequency of occurrence is shown in Appendix Figures B-1 through B-21.

Besides toluene, 1,2,3-trimethylbenzene, and isopentane, several additional compounds listed in

Tables 3-2 through 3-4 were detected in all of the samples at one or more of the seven sites.

Tables 3-2 through 3-4 also list compounds that were detected in 90% or more of the samples at

a given site.




Table 3-2

Speciated Aromatic Compounds Detected in 90 Percent or More of the

Samples Collected at a Site in 1995

Compound Name

Site

B3AL

DLTX FWTX JUMX NOLA

Benzene

Toluene

Ethylbenzene

p-Xylene + m-Xylene
Styrene

o-Xylene
n-Propylbenzene
m-Ethyltoluene
p-Ethyltoluene
1,3,5-Trimethylbenzene
1,2,4-Trimethylbenzene
1,2,3-Trimethylbenzene
p-Diethylbenzene

NI TN

RS -

"

KoM N ® N

®oK NSNS S

L L

oM N ® NN

AN NI AN

N NSNS

N A% X ® R NSNS SSS

v Detected in all samples.

x Detected in > 90% of samples.
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Table 3-3

Speciated Paraffin Compounds Detected in 90 Percent or More of the

Samples Collected at a Site in 1995

Compound Name

Site

BIAL B2AL B3AL DLTX FWTX JUMX

NOLA

Ethane

Propane

Isobutane

n-Butane
Isopentane
n-Pentane
Cyclopentane
2,2-Dimethylbutane
2,3-Dimethylbutane
2-Methylpentane
3-Methylpentane
n-Hexane
Methylcyclopentane
Cyclohexane
2,4-Dimethylpentane

2-Methylhexane +
2,3-Dimethylpentane

3-Methylhexane
n-Heptane
Methylcyclohexane

2,2,4-Trimethylpentane
2,3,4-Trimethylpentane

3-Methylheptane
n-Octane
2-Methylheptane
n-Nonane
n-Decane

n-Undecane

I A

N\ ¥

X

NN % o

®oX X NSNS S KON NN N xS NSNS NN

>

N N N Y T N - U N L N

oMM N NSNS S

v

NN SN N oHON N N K

oMM NSNS S

w4

» MON N MM

A AN

v Detected in all samples.

x Detected in > 90% of samples.
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Table 3-4

Speciated Olefin Compounds Detected in 90 Percent or More of the Samples
Collected at a Site in 1995

Site

Compound Name BIAL B2AL B3AL DLTX FWTX JUMX NOLA
Propylene v X X
Isobutene and 1-Butene v v v X
2-Methyl-1-butene X b X X
Isoprene X v v
t-2-Pentene X
2-Methyl-2-Butene X X X

“-Pinene X X X X X
p-Pinene v v v X X v v
1-Undecene v v X v Ve v/ v/

v Detected in all samples.
x Detected in > 90% of samples.

Four compounds were not detected at one or more sites. 2-Methyl-1-pentene was not
detected in any of the samples from B2AL; 2-ethyl-1-butene was not detected in any of the
samples from JUMX; and 1-heptene was not detected in any of the samples from B3AL.
Propyne was only detected at DLTX. Table 3-5 lists compounds that were detected in 10% or

fewer of the samples at a given site.

3.1.3 Speciated NMOC Option

Two of the NMOC base sites participated in the Speciated NMOC option: Newark, New
Jersey (NWNTY), and Plainfield, New Jersey (P2NJ). Both the number and frequency of
occurrence for the overall option program are provided in Appendix Table C-1 and frequency of
occurrence is shown in Figures 3-4 through 3-6 for the aromatics, paraffins, and olefins. Again

the paraffins and aromatic compounds occurred more frequently than the olefins. of
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Table 3-5

Speciated .Compounds Detected in Less Than 10 Percent of the Samples at a

Site in 1995
Site

Compound Name BIAL B2AL B3AL DLTX FWTX JUMX NOLA
Isopropylbenzene X X X X X X X
Propyne x X X X b 4 X X
t-2-Butene X

c-2-Butene X

3-Methyl-1-Butene X

Cyclopentene X

1-Hexene X

2-Methyl-1-pentene X X X X X X
2-Ethyl-1-butene X X X X

~ c-2-Hexene X
1-Heptene X X X X X X X
1-Nonene X X X X X X
1-Decene X X X X X X
1-Tridecene X X
X Not detected in any samples
X Detected in < 10% of samples.
3-8
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NMOC Option

the 78 compounds, 45 were detected in all 16 samples. Only one compound—2-ethyl-1-butene,

was not detected in any of the samples.

Both the number and frequency of occurrence for both of the sites are presented in
Appendix Table C-1 and Appendix Figures C-1 through C-6. Isopropylbenzene,
m-diethylbenzene, ethane, 3-methylpentane, n-decane, propyne, 1-hexene, cis-2-hexene,
1-nonene, B-pinene, and 1-dodecene were detected more frequently at NWNJ. Cyclopentane,
2,3-dimethylbutane, cyclohexane, methylcyclohexane, 2,2,3-trimethylpentane, trans-2-butene,
cis-2-butene, 1-pentene, 2-methyl-1-butene, cis-2-pentene, cyclopentene, 4-methyl-1-pentene,
1-heptene, and 1-octene were detected more frequently at P2NJ. Because the P2NJ site is located
upwind and further from the potential emission sites than the NWNJ site, frequency of
occurrence and concentration magnitude at this site are expected to be lower. However, as noted
above and in Section 3.2.4, some compounds occur more frequently and at higher concentration

levels at P2NJ. No explanation for these occurrences were identified.
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3.1.4 UATMP VOC Option

Five sites participated in the UATMP VOC option: Newark, New Jersey (NWNIJ),
Plainfield, New Jersey (P2NJ), and Birmingham, Alabama (B1AL, B2AL, B3AL). For
convenience, the UATMP VOC compounds were divided into two classes: the halogenated
compounds and the nonhalogenated compounds. Both the number and frequency of occurrence
for the overall program are provided in Appendix Table D-1 and frequency of occurrence is

shown in Figures 3-7 and 3-8.

The nonhalogenated compounds occurred more frequently than the halogenated
compounds. Nine of the 11 nonhalogenated compounds (m- and p-xylene coelute) were detected
in all of the 43 samples. Only two—1,1,1-trichloroethane and carbon tetrachloride—of the 27
halogenated compounds were detected in all 43 samples. These two compounds were also
detected with 100% frequency in Columbus, Ohio.”? Of the 27 halogenated, 12 compounds were
not detected in é.ny of the samples. Six of these compounds (vinyl chloride, chloroethane,
1,1-dichloroethane, 1,2-dichloropropane, cis-1,3-dichloro-propene, and 1,1,2-trichloroethane)

were also not detected in Columbus, Ohio.?

Both the number and frequency of occurrence for each of the five sites is presented in
Appendix Table D-2 and Appendix Figures D-1 through D-10. Several additional compounds
were detected in all of the samples at one or more of the five sites. Chloromethane was detected
in all of the samples from Birmingham (B1AL, B2AL, B3AL) and in none of the samples from
NWNIJ or P2NJ. In Columbus, Ohio, chloromethane was detected with 97% frequency.?
Methylene chloride, n-octane, tetrachloroethylene, and p-dichlorobenzene were detected in all of
the samples from NWNJ, P2NJ, and BIAL. In Columbus, Ohio, methylene chloride was
detected in 86% of the samples, tetrachloroethylene was detected in 76% of the samples and p-
dichlorobenzene was detected in 1% of the samples.?? Trichloroethylene was detected in all of
the samples from P2NJ. In Columbus, Ohio, trichloroethylene was detected in only 17% of the
samples.”? 1,3-Butadiene was detected in all of the samples from B2AL. Several compounds

were detected at some sites and not at others.
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Chlorobenzene was detected only at NWNJ and P2NJ. 1,2-Dichloroethane and 1,1,2,2-
tetrachloroethane were only detected at NWNJ. Bromomethane was detected only at B2ZAL. In

Columbus, Ohio, bromomethane was not detected at all.?
3.1.5 Carbonyl Option

Five sites participated in the carbonyl option: Newark, New Jersey (NWNJ), Plainfield,
New Jersey (P2NJ), Dallas, Texas (DLTX), Fort Worth, Texas (FWTX), and New Orleans,
Louisiana (NOLA). Both the number and frequency of occurrence for the overall program are
provided in Appendix Table E-1 and frequency of occurrence is shown in Figure 3-9. Four
compounds—formaldehyde, acetaldehyde, acetone, and hexaldehyde—were detected in all 41
analyzed samples. Four additional compounds—crotonaldehyde, butyraldehyde and
isobutyraldehyde (which coelute), and benzaldehyde—were detected in over 50% of the analyzed
samples. For comparison with other studies, formaldehyde, acetaldehyde, and acetone were
detected in > 90%, butyraldehyde was detected in 17%, and crotonaldehyde and benzaldehyde
were detected in <2% of samples collected in Columbus, Ohio during June and July, 1989.%

Both the number and frequency of occurrence for each of the five sites is presented in
Appendix Table E-2 and frequency of occurrence is shown in Appendix Figures E-1 through E-5.
Besides formaldehyde, acetaldehyde, acetone, and hexaldehyde, six additional compounds were
detected 1n all of the samples at one or more of the five sites. Crotonaldehyde was detected in all
of the samples at DLTX, NOLA, NWNJ, and P2NJ. Butryraldehyde and isobutyraldehyde were
detected in all of the samples at NOLA, NWNJ, and P2NJ. Benzaldehyde was detected in all of
the samples at NWNJ and P2NJ. Propionaldehyde was detected in all of the samples at DLTX;
valeraldehyde was detected in all of the samples at P2NJ; and tolualdehyde was detected in all of
the samples at FWTX.

Four compounds were not detected at all at one or more sites. 2,5-Dimethylbenz-

aldehyde was not detected in any of the samples from DLTX, FWTX, and NOLA. Acrolein
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Figure 3-9. Frequency and Concentration Distribution for Carbonyls in 1995

was not detected in any of the samples from NOLA and P2NJ; isovaleraldehyde was not detected
in any of the samples from DLTX or P2NJ. Tolualdehyde was not detected in any of the samples
from NOLA.

32 Range, Central Tendency, and Variability

The following section discusses the concentration range, central tendency, and variability

of the 1995 NMOC data.

Concentration range refers to the span of the concentration data, from lowest level to the
highest. To indicate the range of chemical concentrations measured at the site, both the lowest
and highest observed concentrations are reported. For most chemicals, at least one sample at
each site resulted in a non-detect, so the minimum concentration reported is one-half the

detection limit as discussed in Section 3.2.1.
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Median, arithmetic mean, and geometric mean concentrations are commonly calculated
as a measure of the central tendency of a concentration distribution. The shape of the
concentration distribution, however, determines the most appropriate value to use. Normally
distributed data (having bell-shaped curves) have equal arithmetic mean and median values. If
ambient air concentrations are normally distributed, the distribution central tendency would
exactly equal the median and arithmetic mean of an adequate number of 3-hour average
concentrations. As shown in many air monitoring studies,? including previous NMOC reports,?
however, ambient air concentrations tend to more closely fit lognormal distributions. The
lognormal distribution 1s asymmetrical with a higher probability of “outlier” observations than
found in normal distributions. These outliers may exert an undue influence on the anithmetic
mean. In particular, arithmetic mean concentrations calculated for lognormally distributed data
generally overestimate the actual central tendency. The geometric mean more accurately
represents the central tendency of lognormally distributed data. Although the geometric mean
provides the best estimate of central tendency for NMOC monitoring results, the arithmetic mean
and median concentrations have also been included in the data analysis to allow the reader to

compare the results with other studies using these values instead of the geometric mean.

3.2.1 Treatment of Non-Detects

When analyzing ambient air monitoring data, something must be done with non-detect
observations. These observations can be ignored, assigned a concentration of zero, or assigned
some other proxy concentration. A non-detect result indicates that the actual chemical
concentration in a sample is somewhere between zero and the detection limit. As a best estimate
of the actual concentration, this study assigns all non-detect observations a concentration equal to
half the detection limit. This approach has been followed by many previous monitoring studies
and is the required approach for risk assessments involving environmental monitoring data.*
Because the approach used to deal with non-detects significantly affects the data analysis,
consistent approaches for treating non-detects should be used when comparing NMOC resuits to

the results of other studies.
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The accuracy of the central tendency estimates for any distribution ultimately depends on
the number and accuracy of the individual measures. Concentrations above detection limits can
be measured within acceptable accuracy bounds. Non-detect observations, however, cannot be
assigned an accurate chemical concentration; the assumed concentration of half the detection
limit represents only an estimate of the actual chemical concentration. Therefore, the accuracy of
central tendency estimates decreases with increasing number of non-detect observations. For
example, if a chemical has only “ND” readings for every sample, all the concentrations would be
assigned a value of half the detection limit, and the median, arithmetic mean, and geometric
mean would all equal this value; yet, the actual central tendency concentration could be

anywhere between zero and the chemical detection limit.

Variability refers to the spread of data observations about the central tendency value.
Variability in ambient air monitoring data may be useful to researchers examining the impact of
meteorological and emissions fluctuations on ambient air concentrations. Common measures of
the variability are the standard deviation and the coefficient of variation. Because standard
deviations increase with higher data values, standard deviations of different data sets (e.g., for
different chemicals) may not be comparable. The coefficient of variation, on the other hand,
expresses the standard deviation of a data distribution as a percentage of the arithmetic mean. By
scaling the standard deviation to the mean value, the coefficient of variation quantifies variability

on a uniform scale, allowing comparison across distributions for different sites and chemicals.

3.2.2 NMOC Base Program

Three NMOC base sites participated in the 1995 NMOC program: Long Island, New
York (LINY); Newark, New Jerscy (NWNIJ); and Plainfield, New Jersey (P2NJ). Data obtained
for the 1995 NMOC program were analyzed for range, central tendency, and variability. Results
of the analyses for the overall program and the individual sites are reported in Table 3-6 and

depicted in Figure 3-10.
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Figure 3-10. Comparison of NMOC Concentrations at the NMOC Base Sites in 1995

Figures 3-10 and 3-15 through 3-20 show statistical

values in the form of a box plot. The maximum is depicted as a -_
solid circle located above the box and attached to the box via a o
single, solid line. The top of the box represents the 95th o
percentile and the bottom of the box represents the 5th -

percentile; thus 90% of the sample values fall within the box.
The median is depicted by a solid square within the box. Half of the samples are above the
median and half of the samples are below the median. The minimum is depicted as a solid circle

located below the box and attached to the box by a single, solid line.

Overall, P2NJ has the highest maximum, mode, median, and arithmetic and geometric
means. These results are surprising because the P2NJ site is expected to be upwind from most of
the sources during the summer sampling episode. However, the high NMOC levels could be

related to the fleet of propane-fueled vehicles in the parking lot next to the sampling site. The
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median propane levels are higher at P2NJ although the maximum observed propane
concentration occurred at NWNJ as discussed in Section 3.2.4. The site is also located near
roads with combined estimated traffic flows of 1500 vehicles per day. The median and
maximum abetylene concentrations are higher at P2NJ. Acetylene is associated with vehicle
emissions. The P2NJ is also located in a suburban residential area, so biogenic emissions could
be greater due to the presence of more plants. P2NJ has the widest range of measured
concentrations and the highest arithmetic and geometric standard deviations. No explanation is

available for the higher and more variable NMOC concentrations observed at P2NJ.
3.2.3 Speciated NMOC Base Program

Seven sites participated in the Speciated NMOC base program: Birmingham, Alabama
(B1AL, B2AL, B3AL); Dallas, Texas (DLTX); Fort Worth, Texas (FWTX); Juarez, Mexico
(JUMX); and New Orleans , Louisiana (NOLA). Data obtained for the 1995 NMOC program
were analyzed fbr range, central tendency, and variability. The results for all sites combined is
reported in Appendix Table B-3. The medians and 5 and 95 percentiles are plotted in Figures 3-1
through 3-3. Results on a site-by-site basis are provided in Appendix Tables B-4 through B-10.
The medians and 5 and 95 percentiles are plotted in Appendix Figures B-1 through B-21.

Of the NMOC measured, an average of 78% is speciated by the GC/FID method. The
speciated NMOC data can be divided into three classes: aromatics, paraffins, and olefins. As
shown in Figure 3-11, the speciated NMOC for the Speciated NMOC base program sites
consists, on average, of 58% paraffins, 23% aromatics, and 19% olefins. Aromatic hydrocarbons
have beén found to be 20 to 40% (on a carbon basis) of the total nonmethane hydrocarbon
concentration in the ambient air from a number of cities around the world.” The composition of
each class is depicted in Figures 3-12 through 3-14. Isopentane, propane, and ethane constituted
approximately 30% of the paraffins. Toluene accounted for 30% of the aromatic class with m-
and p-xylene and benzene contributing almost another 30 percent. In ambient samples collected
around the clock in 12 U.S. cities from 1979 to 1984, the average distribution of aromatic

hydrocarbons was found to be 36% toluene, 15% m- and p-xylene, and 21% benzene.”* Although
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Figure 3-11. Distribution of the 78% of Identified NMOC between Compound Classes for
the 1995 Speciated NMOC Base Program Sites

Figure 3-12. Average Composition of Paraffin Class for the 78% of Speciated NMOC in
‘ 1995
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the ratio of toluene to - and p-xylene and benzene combined is similar, the ratio of m- and p-
Xylene to benzene is higher than what was reported in 1979 to 1984, In the late 1970s, benzene
was declared a carcinogen and as a result its use has been phased out for applications where other
aromatic solvents can be substituted. Almost 30% of the olefin class is made up of ethylene and

acetylene.
3.2.4 Speciated NMOC Option Program

Two of the NMOC base sites participated in the Speciated NMOC option: Newark, New
Jersey (NWNJ), and Plainfield, New Jersey (P2NJ). Data obtained for the 1995 Speciated
NMOC option program were analyzed for range, central tendency, and variability. The results
for both sites combined are presented in Appendix Table C-2. The medians and 5 and
95 percentiles are plotted in Figures 3-4 through 3-6. Results on a site-by-site basis are provided
in Appendix Tables C-3 and C-4. The medians and 5 and 95 percentiles are plotted in Appendix
Figures C-1 through C-6.

Of the NMOC measured, an average of 85% is speciated by the GC/FID method-80% for
NWNIJ and 90% for P2NJ. The speciated NMOC data can be divided into three classes:
aromatics, paraffins, and olefins. Figure 3-15 depicts the percentage of speciated NMOC that
belonged to each class. The majority of the speciated NMOC were parafﬁns. Isopentane,
propane, and pentane constitute, on average, 36% of the paraffin fraction. Approximately equal
percentages of the speciated NMOC belonged to the aromatic and olefin fractions. Toluene
represents about 40% of the aromatic fraction. The distribution of the total NMOC into the
aromatic fraction and of the aromatic fraction into toluene agrees well with what has been
reported previously.” Approximately 40% of the olefin fraction is made up of ethylene and

acetylene.

Figure 3-16 depicts the percentage of speciated NMOC that belonged to each class on a
site basis. Although the medians tend to be similar for all three classes at both sites, the ranges

differ for the paraffins and olefins. At NWNJ the paraffins sometimes constitute a larger fraction
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Figure 3-16. Comparison of Speciated NMOC on a Class and Site Basis for the 1995
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and the olefins a smaller fraction of the speciated NMOC than at P2NJ. Figure 3-17 shows the
concentration ranges measured for each class at each site. The median at P2ZNJ is higher for all
“three classes. The concentration range for the olefins is similar at both sites. For the aromatics
and parafﬁhs, the range of concentrations observed is smaller at P2NJ. Figure 3-18 shows the
concentration ranges at both sites for the six compounds that constitute approximately 40% of
the speciated NMOC. In each case, the median concentration is higher at P2NJ than at NWNJ.
The range of concentrations observed are smaller for propane and n-pentane and are larger for

acetylene at P2NJ than at NWNJ.
3.2.5 UATMP VOC Option

Five sites participated in the UATMP VOC option: Newark, New Jersey (NWNLJ),
Plainfield, New Jersey (P2NJ), and Birmingham, Alabama (B1AL, B2AL, B3AL). Data
obtained for the 1995 UATMP VOC option program were analyzed for range, central tendency,
and Vaﬁabiiity. .The results for all five sites combined is presented in Appendix Table D-3.
Figures 3-7 and 3-8 graphically display the median and the 5 and 95 percentiles. Results on a
site-by-site basis are provided in Appendix Tables D-4 through D-8. Appendix Figures D-1
through D-10 display the medium and 5 and 95 percentiles. The observed concentration ranges
for benzene, o-xylene, toluene, ethylbenzene, m- and p-xylenes, and carbon tetrachloride were
similar to the concentration ranges observed in Columbus, Ohio? for samples taken throughout
the day in June and July of 1989. The observed concentration ranges for acetylene and propylene
were larger than those observed in Columbus, Ohio.?? The observed maximum concentrations for
chloromethane, methylene chloride, 1,1,1-trichloro-ethane, and tetrachloroethane were smaller

(sometimes by as much as a factor of 10) than those observed in Columbus, Ohio.?
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The UATMP VOCs can be divided into two fractions: the halogenated compounds (those
containing chlorine, bromine, or both) and the nonhalogenated compounds. Figure 3-19 shows
the median and concentration ranges for the sum of these two fractions and Figure 3-20 shows
the median percent of total UATMP VOC and the ranges in percent composition. The total
concentration of halogenated compounds is much less than nonhalogenated compounds.
Halogenated compounds only constitute from 6 to 50% of the measured UATMP VOC, whereas

the nonhalogenated compounds make up 50 to 94 percent.

As shown in Figure 3-21, the measured UATMP VOCs consist, on average, of
approximately 38% acetylene, 14% toluene, 9% propylene, 7% m- and p-xylenes,
6% chloromethane, and 4% benzene. As shown in Figure 3-22, chloromethane constitutes
approximately 25% of the halogenated fraction. Methylene chloride, 1,1,1-trichloroethane, and
tetrachloroethane make up an additional 30% of the halogenated portion. .

3.2.6 Carbonyl Option

Five sites participated in the carbonyl option: Newark, New Jersey (NWNJ), Plainfield,
New Jersey (P2NJ), Dallas, Texas (DLTX), Fort Worth, Texas (FWTX). and New Orleans,
Louisiana (NOLA). Data obtained for the 1995 Carbonyl Option program were analyzed for
range, central tendency, and variability. These values are summarized for the overall program in
Appendix Table E-3. Figure 3-9 depicts the median and 5 and 95 percentiles. Concentration
range, central tendency, and variability for each of the five sites is presented in Appendix
Tables E-4 through E-8. Appendix Figures E-1 through E-5 show the median and 5 and
95 percentiles for each compound on a site by site basis. The combined data was compared to
maximum values observed in Columbus, Ohio,? throughout the day in June and July, 1989. The
observed maximum formaldehyde value was lower than at Columbus, Ohio.”” The observed
maximum acetaldehyde value was higher than at Columbus, Ohio;* and the observed maximum

acetone value was similar.2
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As shown in Figure 3-23, the carbonyl fraction consists primarily of 14% formaldehyde,

62% acetaldehyde, and 16% acetone. Of the speciated carbonyl compounds, acetaldehyde has

‘the highest median and maximum concentrations and its measured concentration varies the most.

No explanation was identified for why acetaldehyde rather than formaldehyde was the most

abundant carbonyl measured. The median, maximums, and amount of variability in measured

concentrations are similar for formaldehyde and acetone. The other speciated carbonyl

compounds are detected only at trace levels and individually constitute only 2% or less of the

carbonyl fraction.
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Figure 3-23. Composition of Carbonyl Fraction in 1995
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4.0 GEOGRAPHICAL COMPARISONS

One objective of the NMOC monitoring program is to allow comparison of VOC
concentrations in different airsheds or urban metropolitan areas. Comparisons include
contrasting VOC data collected at urban versus suburban and urban versus rural sites within an
airshed and between airsheds. Geographic comparisons of the data allow differences in airsheds

to be identified and quantified.

4.1 Metropolitan Area Comparison

Five different metropolitan areas were represented by the 1995 NMOC base and
Speciated NMOC base sites. These metropolitan areas are New York City, Birmingham, Dallas-
Fort Worth, El Paso-Juarez, and New Orleans. All of the base NMOC data was collected in the
New York City and Northeastern New Jersey airshed so no metrdpolitan area comparisons were
possible for the NMOC base data. The NMOC measured using TO-12 is usually higher than the
total NMOC measured using the GC/FID method. Higher values may be obtained using TO-12
because there is no column to retain compounds and NMOC greater than C,; can also be
included. Total NMOC measured using the GC/FID method is based on summing all of the peak
areas from C, to C,;. Thus, the base NMOC data was not compared with the Speciated NMOC
base data.

4.1.1 Speciated NMOC Compounds

Four metropolitan areas are represented by the seven sites participating in the 1995
Speciated NMOC base program: Birmingham, Alabama (B1AL, B2AL, B3AL); Dallas and Fort
Worth, Texas (DLTX, FWTX); Juarez, Mexico (JUMX); and New Orleans, Louisiana (NOLA).
Comparisons were made between several parameters including prevalence of compounds and the

magnitude and variability of the measured concentrations.



Frequency of occurrence of the aromatic compounds is depicted in Figure 4-1. The

aromatic compounds occur most frequently in the El Paso-Juarez area and least frequently in the

New Orleans area. Benzene, toluene, ethylbenzene and the xylenes are prevalent in all areas

whereas isopropylbenzene occurs infrequently in all areas.

Frequency

100%

90%

0%

T0%

60%

50%

40%

30%

20%

10%

0%

= w = Birmingham Area

w em Dallas-Fort Worth Area
gy El Prso-Juarez Area
mmile  New Orleans Area

* I"_ N 2 \\_
l."-\ . N \‘.‘
AAY YA
:.I \\ \.:I “
] ~_ ]
| ] ;
1,1 1
g \
i B
.I
r i
!
1
R O B AN B R Y I O O I
o :F 4% 7Y% 3
i
Figure 4-1. Frequency of Occurrence of Speciated Aromatics in 1995

Frequency of occurrence of the paraffin compounds is shown in Figure 4-2. The paraffin

compounds occur most frequently in the Dallas-Fort Worth and El Paso-Juarez areas and least

frequently in the Birmingham and New Orleans areas. Frequency of occurrence of the olefin

compounds is graphed in Figure 4-3. The prevalence of the olefins is fairly consistent from

metropolitan area to metropolitan area although there are differences in prevalence for some of

the olefin compounds. For example, c-2-pentene occurs less frequently in the New Orleans area

and t-2-hexene occurs more frequently in the El Paso area.
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On average, 78% of the total NMOC was speciated in each metropolitan area. The
average class composition of the speciated NMOC was calculated for each metropolitan area and
remained fairly consistent from area to area. The aromatic fraction varied the least from
metropolitaﬂ area to metropolitan area ranging from a low of 21% at New Orleans to a high of
24% at Birmingham. The paraffin fraction varied the most, ranging from 53% at Birmingham to
64% at El Paso-Juarez. The olefin fraction ranged from 14% at Juarez to 23% at Birmingham.

The average composition of each class was also examined. The composition of the
aromatic class was consistent between the metropolitan areas. However, differences were
observed in the composition of the paraffin and olefin classes. The compositions of the paraffin
and olefin classes for each metropolitan area are shown in Figures 4-4 through 4-11. The
composition of the paraffin class was very similar in Dallas-Fort Worth and in New Orleans. In
Birmingham, the isopentane fraction was slightly larger (22% versus 15%) and the propane and
ethane fractions were slightly smaller (7 to 10% versus 12 to 13%). The largest observed
difference in the.parafﬁn composition was observed for Juarez where propane comprised, on
average, 36% of the speciated paraffins. The relatively high percentage of propane
concentrations at the Juarez, Mexico (JUMX) site is consistent with a previous finding of high
alkane hydrocarbons, including propane, in Mexico City. In this study, Blake and Rowland
concluded that the observed high alkane concentrations were likely the result of lcakage and
incomplete combustion of liquid petroleum gas (LPG), a common cooking fuel in Mexico, and

that these emissions contributed significantly to ozone formation in Mexico City.”

In Dallas-Fort Worth and Juarez, ethylene and acetylene combined, comprised greater
than 30% and «- and B-pinene comprised less than 10% of the olefin fraction. In Birmingham
and New Orleans, the olefin fraction consisted of less ethylene and acetylene and more - and
B-pinene. In Birmingham, ethylene and acetylene comprised 25% and «- and B-pinene
comprised 19% of the olefin fraction while in New Orleans, ethylene and acetylene comprised
only 17% and o- and p-pinene comprised 36.%, on average. o- and B-Pinene have been
associated with biogenic emissions. The observed levels of «- and B-pinene are consistent with

estimates of biogenic emissions that are available from the U.S. EPA BEIS2.2 biogenic
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Figure 4-4. Composition'of Paraffin Fraction at Birmingham in 1995
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Figure 4-5. Composition of Paraffin Fraction at Dallas-Fort Worth in 1995
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Figure 4-6. Composition of Paraffin Fraction at Juarez in 1993
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Figure 4-7. Composition of Paraffin Fraction at New Orleans in 1995
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Figure 4-8. Composition of Olefin Fraction at Birmingham in 1995

Propylens
9%

1-Undecens
8%

Isobutene + 1-Butene
9%

b-Pinene
3%

2-Methyl-2-Butene

4%
Acetylene
t+2-Pentene 16%

4%

1-Pentene

4%
a-Pinene
I%

2-Methyl-1-Butene
3%
c-2-Pentene

%
Isoprene

2%

Ethylene
17%

Others
13%

Figure 4-9. Composition of Olefin Fraction at Dallas-Fort Worth in 1995
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Figure 4-10. Composition of Olefin Fraction at Juarez in 1995
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Figure 4-11. Composition of Olefin Fraction at New Orleans in 1995
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emissions model and with average rainfall amounts for each city (more rainfall produces more
biomass).?” The southern cities of New Orleans and Birmingham have, on average, over

50 inches of precipitation per year, while Dallas has 32 inches and El Paso less than 8 inches per
year on average."? The NOLA sampling site is located near to lake Pontchartrain which may also
contribute to biogenic emissions. Acetylene is generally associated with emissions from motor

vehicles.

The ranges and central tendencies of the measured

concentrations were also compared for selected compounds using

Muzlwiw

box plots. The maximum is depicted as a solid circle located »ar

above the box and attached to the box via a single, solid line.

Mudln

The top of the box represents the 95th percentile and the bottom

l Minbswm

of the box represents the 5th percentile; thus 90% of the sample

values fall within the box. The median is depicted by a solid

square within the box. Half of the samples are above the median and half of the samples are
below the median. The minimum is depicted as a solid circle located below the box and attached
to the box by a single, solid line. This type of box plot is used for Figures 4-12 through 4-16,
4-18 through 4-20, 4-22 through 4-26, 4-30 through 4-33, 4-35, 4-46 through 4-55, 4-57 through
4-59, and 4-61 through 4-67.

As examples, the results for toluene, ethane, and acetylene are shown in Figures 4-12
through 4-14. Generally the median concentrations were highest at Juarez and lowest either at
Birmingham or New Orleans. In some cases, such as shown for a-pinene in Figure 4-15, the
lowest median concentrations occurred at Dallas-Fort Worth and the highest concentrations

occurred at either Birmingham or New Orleans.
Also, although the measured concentrations sometimes exhibited a high maxima, such as

for toluene at Dallas-Fort Worth, the toluene fraction of the total NMOC remained relatively

constant as shown in Figure 4-16.
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Figure 4-12. Toluene Concentrations at Different Metropolitan Areas in 1995
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Figure 4-13. Ethane Concentrations Measured at Different Metropolitan Areas in 1995
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4.1.2 UATMP VOC Discussion

UATMP VOC data was collected in two of the five metropolitan areas: the New York
City area (NWNJ, P2NJ) and the Birmingham area (B1AL, B2AL, B3AL). Frequencies of
occurrence of the 28 UATMP VOC halogenated compounds for these two metropolitan areas is
shown in Figure 4-17. The frequency of occurrence is very similar between the two metropolitan
areas with several compounds (such as trichloroethylene and tetrachloroethylene) appearing
more frequently in the New York City Area. The 1994 TRI data base reported several potential
emission sources of trichloroethylene and tetrachloroethylene upwind of the NWNJ sampling
site. Two compounds (chloromethane and bromomethane) occurred more frequently in
Birmingham. The frequency of occurrence of the nonhalogenated compounds was also similar
with the exception that 1,3-butadiene and n-octane occurred more frequently in the New York
City area. The 1994 TRI data base also reported potential emission sources of 1,3-butadicne

upwind of the NWNJ sampling site.
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Figure 4-17. Frequency of Occurrence of Halogenated VOC in 1995 by Metropolitan Area

The UATMP VOC analyte list is composed of halogenated compounds and
nonhalogenated compounds so the fraction of the total measured concentration that is
halogenated or nonhalogenated can be compared between metropolitan areas. Figure 4-18
compares the median, maximum, minimum, and 5 and 95 percentiles of these two fractions on a
percent of total VOC basis. The medians are similar for both metropolitan areas (approximately
20% halogenated). However, the composition is more consistent in New York City where the
halogenated fraction ranges only from approximately 6 to 30% as compared to 6 to 50% in

Birmingham. No explanation was identified for the larger variation in Birmingham.
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Figure 4-18. Comparison of Composition of UATMP VOC in 1995 by Metropolitan Area

The ranges and central tendencies of the measured concentrations were also compared for
selected compounds. Figure 4-19 compares measured concentrations for chloromethane,
methylene chloride, 1,1,1-trichloroethane, and tetrachloroethylene in the New York City and
Birmingham areas. The median chloromethanc concentration was similar for both metropolitan
areas. However, the median concentrations were higher in the New York City area for
methylene chloride, 1,1,1-trichloroethane, and tetrachloroethylene. All three of these compounds
were reported in the 1994 TRI data base as having been released from a facility within
13 kilometers of the NWNJ sampling site. Figure 4-20 compares measured concentrations for
acetylene, propylene, benzene, toluene, and m- and p-xylenes (which coelute). The median
concentration for all five compounds was lower in Birmingham than in New York City;
however, for benzene and toluene, the maximum concentration was significantly higher in
Birmingham. According to the 1994 TRI data base, several facilities upwind of the B1AL site

reported releasing benzene or toluene to the air so these high maximum concentration spikes
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could be related to process releases. Benzene and toluene are also associated with motor vehicle
emissions and the B1AL site is located near a freeway on which an estimated 80,000 vehicles per

day travel.
4.1.3 Carbonyl Discussion

Carbonyl data was collected in three of the five metropolitan areas: the New York City
area (NWNJ, P2NJ), the Dallas-Fort Worth arca (DLTX, FWTX), and the New Orleans area
(NOLA). Frequencies of occurrence of the 16 carbonyl compounds for these three metropolitan
areas are shown in Figure 4-21 and provided in Table 4-1. Butyraldehyde and isobutyraldehyde
coelute and are reported as one compound. The meta-, ortho-, and para-tolualdehydes are also

reported as one compound because they are incompletely resolved by the analytical system.

The three metropolitan areas are similar in that formaldehyde, acetaldehyde, acetone, and
hexaldehyde were measured in all of the samples from all three areas. Aldehydes are ubiquitous
in urban air, where they are emitted by a variety of mobile and stationary sources. Acetaldehyde,
formaldehyde, acetone, propionaldehyde, and acrolein have been measured in the emissions of
gasoline-fueled vehicles.”®? Formaldehyde, acetaldehyde, propionaldehyde, crotonaldehyde,
isobutyraldehyde, benzaldehyde, isovaleraldehyde, valeraldehyde, p-tolualdehyde, and
hexaldehyde have been measured in the emissions of engines using No. 2 diesel fuel.** In
addition, formaldehyde and acetaldehyde, the most abundant species, are formed in situ by the
oxidation of virtually all hydrocarbons.

Figure 4-21 also highlights areas where differences exist between the metropolitan areas.
Acrolein was not detected in any of the samples from New Orleans. New Otleans also had a low
frequency of samples containing propionaldehyde and had a lower frequency of samples
containing benzaldehyde than Dallas-Fort Worth and New York City. Isovaleraldehyde was
detected more frequently in New Orleans than in the other two metropolitan areas. 2,5-Di-
methy-benzaldehyde was only detected in the New York metropolitan area. Valeraldehyde was

detected less frequently in the Dallas-Fort Worth area than in New Orleans or New York City.
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Table 4-1. Comparison of Number and Frequency of Occurrence of
Carbonyl Compounds by Metropolitan Area

Dallas-Fort Worth New Orleans New York City
Metropolitan Area Metropolitan Area Metropolitan Area
Number of Frequency Number of Frequency Number of Frequency
Compound Occurrences (%) Occurrences (%) Occurrences (%)
Formaldehyde 16 100% 8 100% 17 100%
Acetaldehyde 16 100% 8 100% 17 100%
Acrolein 5 31% 0 0% 5 29%
Acetone 16 100% 8 100% 17 100%
Propionaldehyde 14 88% 1 13% 9 53%
Crotonaldehyde 15 94% 8 100% 17 100%
Butyraldehyde and
Isobutyraldehyde 13 81% 8 100% 17 100%
Benzaldehyde 14 88% 3 38% 17 100%
Isovaleraldehyde 1 6% 3 38% 2 12%
Valeraldehyde 4 25% 5 63% 13 76%
Tolualdehydes 13 81% 0 0% 9 53%
Hexaldehyde 16 100% 8 100% 17 100%
2,5-Dimethylbenza]dehyde 0 0% 0 0% 3 18%
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The ranges and central tendencies of the measured concentrations were also compared for
selected compounds. Figure 4-22 depicts the total carbonyl (sum of all 16 carbonyl compounds)
measured in each metropolitan area. Based on visual inspection of the plot, the total carbonyl

concentration appears to be similar in the New York City and Dallas-Fort Worth areas and to be

much higher in New Orleans.

Figures 4-23 and 4-24 compare the amount of formaldehyde and acetaldehyde measured
in the three metropolitan areas. Measured formaldehyde and acetaldehyde values were similar in
the New York and Dallas-Fort Worth areas. The 1994 TRI data indicated there were several
potential emissions sources for formaldehyde in these areas. Formaldehyde levels were lower in
the New Orleans arca where the 1994 TRI data did not indicate any potential emission sources.
However, acetaldehyde concentrations were much higher in New Orleans. No explanation for
the high acetaldehyde levels was found. Ambient levels of acetaldehyde will be higher in areas
where ethanol fuel is used.*! Acetaldehyde can also be emitted from coal-fired power stations at a
concentration approximately four times that of formaldehyde?? No information on the type of

fuel used in new Orleans or the proximity of the NOLA sampling site to a coal-fired power

station was obtained.

Besides acetaldeh‘yde, several other carbonyl compounds were present at higher
concentrations in New Orleans. Figures 4-25 and 4-26 compare the amount of butyraldehyde
and isobutyraldehyde (which coelute) and hexaldehyde measured in the three areas. Based on
visual inspection of the plots, the butyraldehyde/isobutyraldehyde and hexaldehyde

concentrations appear to be very similar in New York and Dallas-Fort Worth and to be much

higher in New Orleans.

Ar_lother way to evaluate the metropolitan areas is by examining the ratio of formaldehyde
to acetaldehyde and acetaldehyde to propionaldehyde. Examining these ratios allow the data to
be compared to other data and also indicate how predominant anthropogenic sources are. In

computing the acetaldehyde to propionaldehyde ratio, one-half the detection limit was used for
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Figure 4-26. Comparison of Hexaldehyde Levels by Metropolitan Area in 1995

The composition, oh average, of the carbonyl fractions for the three metropolitan areas
was also determined by dividing the arithmetic mean concéntration for each speciated carbonyl
compound by the arithmetic mean for the sum of all of the speciated carbonyl compounds.
Figures 4-27 through 4-29 present the results. The composition of the carbonyl fraction in New
York City and in Dallas-Fort Worth was very similar for the major components (formaldehyde,
acetaldehyde, and acetone). However, the composition of the carbonyl fraction in New Orleans
contained a much larger percentage of acetaldehyde and a much lower percentage of acetone and

formaldehyde which correlates with the concentration.
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Figure 4-29. Composition, on Average, of Carbonyl Fraction in Dallas-Fort Worth in 1995

the cases where propionaldehyde was not detected. High formaldehyde to acetaldehyde
concentration ratios may indicate a biogenic source of formaldehyde. For example,
formaldehyde is a major reaction product from the oxidation of isoprene. Propionaldehyde is
mostly of anthropogenic origin. Thus, acetaldehyde to propionaldehyde ratios may be an
indicator of anthropogenic pollution. However, these ratios will vary significantly between'
urban areas (0.3 to 14.3 for formaldehyde to acetaldehyde and 1.7 to 49 for acetaldehyde to
propionaldehyde) so the data should be carefully interpreted.®! Figures 4-30 and 4-31 present the

median, maximum, minimum, and 5 and 95 percentiles of these ratios for each metropolitan area.
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The acetaldehyde to propionaldehyde ratio was most consistent in the Dallas-Fort Worth
area and was generally highest in the New Orleans area where the highest concentration levels of
acetaldehyde were measured. The measured ratios were quite high (as high as 1000 to 2500:1)
compared to the ratios measured in diesel gas (approximately 12:1),% in ambient air samples in
Italy (approximately 4:1 in urban air and 10:1 in nonurban air)*® and in ambient air samples
outside Los Angeles (approximately 2:1).** For the counties for which 1994 TRI data was
collected, propionaldehyde was only reported at one source, located 1 to 4 kilometers southeast
of the NWNIJ sampling site. Figure 4-32 displays the measured propionaldehyde concentration
ranges and central tendency for the three metropolitan areas. For New Orleans the median,
minimum and 5 percentile are all equal to one-half the detection limit indicating that
propionaldehyde was detected in less than 50% of the samples. Examination of Figure 4-21
indicates that propionaldehyde was detected in fewer than 20% of the samples from the New
Orleans metropolitan area. This high incidence of nondetects may explain the high observed
acetaldehyde to propionaldehyde ratios. Figure 4-33 depicts the acetaldehyde to
propionaldehyde ratios when the nondetects are excluded. The median ratio for all three
metropolitan areas is approximately 40:1 which is more reasonable, although still high compared

to most other published data.

The formaldehyde to acetaldehyde ratios are generally less than (.25, being smallest for
the New Orleans area where the acetaldehyde concentrations were highest. The measured ratios
were quite low compared to the ratios measured in diesel gas (approximately 5:1),* in ambient
air samples in Italy (approximately 1:1 in urban air and 2:1 in nonurban air)*® and in ambient air
samples outside Los Angeles (approximately 2:1).>> However, they are similar to ratios measured

in areas where ethanol fuel is used (0.29-0.95 in Brazil)*' and in the exhaust from coal-fired

power plants (0.26).%
4.2 Comparison of Urban, Suburban. and Rural Areas

Six different land uses were represented by the 1995 NMOC base and Speciated NMOC
base program sites. These land uses are urban industrial (NWNTU), urban commercial (FWTX,
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DLTX, JUMX), suburban commercial (LINY), suburban residential (P2NJ, BIAL, NOLA), rural
residential (B2AL), and rural agricultural (B3AL).

4.2.1 NMOC Results

Each of the three NMOC base program sites was located in a different land use area. One
site (NWNJ) was located in an urban industrial area, one site (LINY) was located in a suburban
commercial area, and one site (P2NJ) was located in a suburban residential area. Comparison of
the measured concentration ranges and central tendency of the data was discussed in

Section 3.3.1, provided in Table 3-11, and displayed in Figure 3-14 on a site specific basis.

The suburban residential area exhibits the highest maximum, mode, median, arithmetic
and geometric means, the widest range of concentrations, and the highest arithmetic and
geometric means. The reason for the highest observed NMOC concentrations in a residential,
suburban area when compared to the more urban or commercialized areas is unknown. The
range of measured NMOC concentrations is similar for the urban industrial area and the
suburban commercial area with the maximum, median, and minimum shifted to slightly lower

values for the suburban commercial area.

Figure 4-34 exhibits the average monthly NMOC concentration plotted for each of the
land use types. At all three sites the average NMOC concentration increases in July, decreases in
August, and increases again in September. The monthly variation is smallest (less than 50 ppbC)
for the suburban commercial area (LINY) and largest (approximately 100 ppbC) for the urban
industrial area (NWNJ). No explanations for the variations other than random variability were

identified.
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Figure 4-34. 1995 NMOC Monthly Variations for the Three Base NMOC Sites

4.2.2 Speciated NMOC Results

Four land use type§ are represented by the seven sites participating in the 1995 Speciated
NMOC base program: urban commercial (DLTX, FWTX, JUMX), suburban residential (B1AL,
NOLA), rural residential (B2AL), and rural agricultural (B3AL). Comparisons were made
between several parameters including prevalence of compounds, composition of the air, and the

magnitude and variability of the measured concentrations.

First, the total NMOC measured by the Speciated NMOC (GC/FID) method for each land
use area was examined and compared to the results obtained using the NMOC base program data
measured by TO-12. The medians, maximums, minimums, and 5 and 95 percentiles for the four
represented land use types are presented in Figure 4-35. The maximum observed total NMOC
concentration for the Speciated NMOC data occurred in the urban commercial area. The median

total NMOC concentration for the Speciated NMOC data was similar between the urban
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Figure 4-35. Central Tendencies and Ranges by Land Use Type for Total NMOC
Measured by the Speciated NMOC (GC/FID) Method in 1995.

commercial and suburban residential areas. Both of these concentrations were higher than the
median total NMOC concentrations for the speciated NMOC data observed in the rural areas.
Interestingly, the range of observed total NMOC concentrations for the Speciated NMOC data
for the rural agricultural area and the suburban residential area were similar. The rural residential
area exhibited the smallest total NMOC concentration range for the Speciated NMOC data. The
results from comparing total NMOC measured by the Speciated NMOC (GC/FID) method
versus land use are different from the results comparing NMOC measured by TO-12 versus land
use in that the residential areas do not exhibit higher and more variable total NMOC
concentrations measured by the Speciated NMOC (FID) method than the urban areas. The

reason for the observed difference between urban and residential areas is unknown.
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On average, 77 to 81% of the total NMOC was speciated for each land use type. The
average class composition of the speciated NMOC was calculated for each land use and was
found to be dependent on land use as shown in Figure 4-36. The aromatic fraction showed the
least dependence on land use, ranging from 18% in rural agricultural areas to 26% in rural
residential areas. The paraffin fraction showed the most dependence on land use, ranging from
45% in the rural residential areas to 61% in the rural agricultural areas. The olefin fraction

ranged from 16% in the urban commercial areas to 29% in the rural residential areas.
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Figure 4-36. Comparison of Class Composition of the Speciated NMOC with Land Use in
1995
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The average composition of each class was also examined. The composition of the
aromatic class was independent of land use. However, differences were observed in the
composition of the paraffin and olefin classes based on land use. The compositions of the
paraffin and olefin classes for each land use are shown in Figures 4-37 through 4—4_4.
Composition of the paraffin fraction was very similar in suburban residential and rural residential
areas. In urban commercial areas, the isopentane was slightly lower (13% versus 16 to 20%)
and the propane fraction was slightly larger (19% versus 12 to 13%). The largest observed
difference in the paraffin composition was observed in rural agricultural areas where isopentane

comprised, on average, 29% of the speciated paraffins.

In the urban commercial areas, the combined acetylene and ethylene concentration
comprised 34%, a- and B-pinene comprised less than 10%, and isoprene comprised 3% of the
olefin fraction. In the suburban residential area the olefin fraction consisted of slightly less
acetylene and ethylene (28%), much more «- and B-pinene (22%), and about the same amount of
isoprene (4%). In the rural residential and rural agricultural areas, the olefin fraction consisted of
even less ethylene and acetylene and even more a- and p-pinene and isoprene. In the rural
residential areas, the ethylene and acetylene comprised 19%, the - and B-pinene comprised
28%, and isoprene comprised 12% of the olefin fraction while in rural agricultural areas,
ethylenc and acetylene comprised only 12%, a- and p-pinene comprised 25%, and isoprene
comprised 11%, on average. Acetylene and ethylene are associated with anthropogenic emission
sources especially motor vehichles, thus they would be expected to comprise a larger fraction of
the speciated olefins in urban areas where there is more vehicular traffic. The pinenes and
isoprene are associated with biogenic emissions which should be greater in rural areas where

there are more plants and trees.
4.2.3 UATMP VOC Option Program

One UATMP VOC option site was located in an urban industrial area (NWNJ), two sites
were located in suburban residential areas (P2NJ, B1AL), one site was located in a rural

residential area (B2AL), and one site was located in a rural agricultural area (B3AL). Frequency
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Figure 4-37. Composition of Speciated Paraffins from Urban Commercial Areas in 1995
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Figure 4-39. Composition of Speciated Paraffins from Rural Residential Areas in 1995

Isobutane
3%

Isopentanc
20%

3-Methylpentane

5%

3-Methylhexane
2%

2-Methylpentane

% Melhylc);«;l/‘openune
2-Methylhexane + 2,3-
Dimethyl pentane
2%
2,3-Dimethylbutane
2% n-Butane
13%

2,2,4-Trimethylpentane
3%

n-Hexane

10% %

— - n-Pentane
Propane 9%
&%

Figure 4-40. Composition of Speciated Paraffins from Rural Agricultural Areas in 1995
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Figure 4-41. Composition of Speciated Olefins in Urban Commercial Areas in 1995
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of occurrence of the 27 halogenated compounds for these four land use types is displayed in
Figure 4-45. Eight compounds (methylene chloride, chloroform, trichloroethylene,
tetrachloroethylene, chlorobenzene, and the dichlorobenzenes) all occurred less frequently in
rural areas than in urban or suburban areas. 1,2-Dichloroethane and 1,1,2,2,-tetrachloroethane
occurred only in the urban industrial area. The 1994 TRI data base reported that
1,2-dichloroethane was released from one or more facilities located 11 to 21 kilometers west of
the NWNJ sampling site. Chloromethane occurred more frequently in the rural areas than in the
urban and suburban areas and bromomethane occurred only in the rural residential area.
Bromomethane is used as an insect fumigant for mills, warehouses, vaults, ships, and freight cars
and is also used as a soil fumigant. Of the 11 nonhalogenated compounds, all but two were
detected with 100% frequency. 1,3-Butadiene was detected more frequently in the rural areas

and n-octane was detected more frequently in the urban and suburban areas,

The composition of the UATMP VOC fraction from various land use arcas is compared
in Figure 4-46. In the urban industrial and rural residential areas the halogenated fraction
comprises about 20% (median) of the UATMP VOC and ranges from 10 or 20 to 30 percent. In
the rural residential area, the composition of the UATMP VOC fraction is most consistent
ranging from 20 to 30% halogenated. The UATMP VOC fraction has the highest median (about
30%) and most variable (10 to 50%) halogenated content in the rural agricultural area. The

median halogenated content is lowest (10%) in the suburban residential areas.

Concentrations of selected VOCs were compared to see how land use affected the
magnitude or variability of the measured concentration. Figures 4-47 through 4-49 compare the
measured methylene chloride, 1,1,1-trichloroethane, and trichloroethylene concentrations based
on land use. The median methylene chloride, 1,1,1-trichloroethane, and trichloroethylene
concentrations were much lower and much less variable in the rural areés. Methylene chloride is
a commonly used solvent for degreasing and cleaning fluids and has also been used in food
processing. 1,1,1-Trichloroethane is used in cold type metal cleaning and in cleaning plastic
molds. Trichloroethylene is a commonly used solvent in paints and varnishes and is also used

for degreasing and dry cleaning. Figure 4-50 shows the tetrachloroethylene concentrations
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Figure 4-49. Comparison of Trichloroethylene Concentrations with Land Use in 1995
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Figure 4-50. Comparison of Tetrachloroethylene versus Land Use in 1995
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measured for the different land uses. The median concentration is similar in the various areas;
however, the tetrachloroethylene concentration varies much more in magnitude in the suburban
residential and rural agricultural areas. Tetrachloroethylene is also used for dry cleaning and

degreasing and has been detected in the emissions from coal-fired power plants.3?

Figure 4-51 depicts the acetylene concentration range and central tendency measured in
different land use areas. Acetylene concentrations were lower and the range of measured
concentrations were smaller in the rural areas. Acetylene is associated with emissions from
motor vehicles. Both the NWNJ (urban industrial) and the B1AL (suburban residential) sites are

located near major expressways.

Figures 4-52 through 4-55 show the concentration ranges and central tendencies for
propylene, benzene, toluene, and m- and p-xylene (which coelute). The median concentrations
are generally lower and the ranges are generally narrower in the rural areas. The highest median
concentration and widest ranges are generally in the suburban residential areas. The one
exception to these generalities is toluene. Although the median concentration is quite low in the
rural agricultural area, the maximum toluene measurement is much higher than for the other
areas and the concentration range is much wider. Toluene is used as a solvent for paints and

lacquers and as a gasoline additive.
4.2.4 Presentation of the UATMP VOC and the Speciated NMOC Results

Eleven compounds (acetylene, propylene, 1,3-butadiene, benzene, o-xylene, toluene,
n-octane, ethylbenzene, m- and p-xylene, and styrene) are analyzed by both the UATMP VOC
multidetector and the Speciated NMOC flame ionization detector methods. Thus, the results
obtained from the two programs can be looked at side-by-side to identify areas where the data

agree and disagree.
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Figure 4-54. Comparison of Toluene Concentration Versus Land Use in 1995
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Figure 4-55. Comparison of m- and p-Xylene Concentration versus Land Use in 1995

First, frequency of occurrence was examined. Figure 4-56 shows the frequency of
occurrence as determined by the Speciated NMOC method for the eleven compounds. As with
the UATMP program, benzene, o-xylene, ethylbenzene, m-and p-xylene,- and styrene were
detected with high frequency in all areas. The results for n-octane are also similar in that
n-octane occurs least frequently in rural agricultural areas and most frequently in urban

commercial areas.

For acetylene, propylene, and 1,3-butadiene, the prevalence results from the Speciated
NMOC analysis differ somewhat from the results from the UATMP VOC analysis. First,
acetylene and propylene are detected less frequently by the speciated NMOC method, probably
because the speciated NMOC method has an estimated detection limit for these compounds that
is approximately ten times higher than that for the UATMP VOC method. For acetylene and

propylene, the frequency of occurrence is greatest in the urban commercial areas and least in the
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Figure 4-56. Frequency of Occurrence of Selected Compounds in 1995 as Determined by
the Speciated NMOC Method

rural agricultural areas. Because, as mentioned earlier, acetylene and propylene are associated
with motor vehicle emissions, the lower frequency of occurrence in the agricultural areas may be
a result of the reduced number of motor vehicles in these areas. The incidence of 1,3-butadiene
is less in the rural areas than in the suburban and urban areas which is the opposite of what was

indicated by the UATMP VOC data.

The central tendency and variability of the data was also compared for propylene,
acetylene, benzene, toluene, and m- and p-xylene. The central tendency and variability
relationships for the two data sets were similar between the land use areas for propylene and
benzene. As shown in Figures 4-57 through 4-59, slight differences were observed for acetylene,
toluene, and m- and p-xylene. Although the suburban residential area still exhibits a wide range
of concentrations for acetylene, the median value is very similar to that observed in the urban

commercial areas. A difference in the median may result from the larger number of cases
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Figure 4-537. Acetylene Concentrations Measured by the Speciated NMOC Method for
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Figure 4-58. Toluene Concentrations Measured by the Speciated NMOC Method for
Different Land Uses in 1995
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Figure 4-59. m- and p-Xylene Concentrations Measured by the Speciated NMOC Method
for Different Land Uses in 1995

available for the speciated NMOC data. With more data available, a spurious high concentration
observation will affect the median less. For toluene, the range of concentrations observed in the
rural agricultural area 1s much smaller and for m- and p-xylene, the concentration ranges

observed in the suburban residential areas is much smaller.
4.2,5 Carbonyl Discussion

Three carbonyl option sites (DLTX, FWTX, NWNJ) were located in urban areas and two
sites (NOLA, P2NJ) were located in suburban residential areas. Frequency of occurrence of the
16 carbonyl compounds for these land uses are shown in Figure 4-60. Formaldehyde,
acetaldehyde, acetone, and hexaldehyde showed up in all of the samples. Acrolein was detected
most frequently in the urban industrial area and was not detected at all in the suburban res.idential

samples. Acrolein emissions are associated with engines and fossil fuel combustion.3* There is

4-46

| ' --A-




100% | ——an— —
2% \ n ; h \
/ /' V' ] \/\‘ r \\
80% W\ 7/t e o\ A ’
W g N\l NV
. T0% Yy [ e\ | Rl 7 l,:
-1 ¥ I P
g 60%1 ‘\ / / 1 \ L ‘\\ ' / L, \
g . ‘ \ \ x A 3 —F
é 50% ' ! Ve |l \ L] J / “l
S Y . A
§ 4% L 1 7 \—g/ 7 %
=2
E h v ! | WY \_\ l/ / A7
30% 1 Fi \— \\‘ / = —
20% - \/ Y \
10% i ' \ / \\
* 1Y) v \
0% - "
3 - 2 3 L) - o ] = - 3
F f 0f = oz 2 : : §£ : % % 3
= 3 g - = -] = ] k] = = = k]
@ = < ] = r} 5 - K| = -] I
v E 3 H s E g H 5 2 5 g
g 3 : § : & i =2 & = 2
o [ 4] a g =y
== ==Urban Industrial = = 2
—&—TUrban Commercial g‘ =]
= &= Suburban Residential & Compound a.
(]

Figure 4-60. Comparison of Frequency of Occurrence of Carbonyls for Different Land
Uses in 1995

less estimated vehicular traffic in the suburban residential levels and frequency of sampling arcas
than in the urban industrial area so lower occurrence would be expected for acrolein in the
suburban areas. Propionaldehyde was detected most frequently in the urban commercial area and
least frequently in the urban industrial area. Valeraldehyde was detected most frequently in the
suburban residential area and least frequently in the urban commercial area. Tolualdehydes were
detected most frequently in the urban industrial area and least frequently in the suburban

residential area.

The ranges and central tendencies were also compared for selected compounds.
Figure 4-61 depicts the formaldehyde concentrations measured in different areas. In the
suburban residential areas the median formaldehyde measurement was less than 2 ppbv while it
was greater than 2.5 ppbv in the urban commercial areas and almost 5 ppbv in the urban

industrial areas. Figure 4-62 shows the acetaldehyde concentrations. The median acetaldehyde
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concentrations are highest (about 25 ppbV) in the suburban residential areas and lowest (about
12 ppbV) in the urban industrial areas. Figure 4-63 displays the formaldehyde to acetaldehyde
ratios for the various areas. The ratios are largest for the urban industrial areas and lowest for the
suburban residential areas. These results are opposite of what is expected based on the

literature.?®

Propionaldehyde concentrations are depicted in Figure 4-64. The median and maximum
concentrations were highest and the measured range of concentrations was widest in the
suburban residential areas and smallest and narrowest in the urban industrial areas. Figure 4-65
shows the acetaldehyde to propionaldehyde ratios (excluding the propionaldehyde nondetects).
Again the ratios are higher in the urban areas and lower in the residential areas which is opposite

of what is r¢ported in the literature.?

Figures 4-66 and 4-67 depict the concentration ranges and central tendencies for acetone
and hexaldehyde. Acetone concentrations were more consistent in the urban industrial area than
in the other areas. Hexaldehyde concentrations varied widely and were generally larger in

magnitude in the suburban residential areas.
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5.0 DATA TRENDS

Temporal variations of the central tendencies of the data at a given site and between sites
can indicate if the NMOC or speciated VOC concentrations are increasing or decreasing or if the
average makeup of the VOC mix at a given site is changing with time. The analysis of the
temporal trends presented in this section are based upon visual observation of the plotted daily
concentrations of the individual species examined. No statistical analysis of trends was
performed and To adjustment of individual concentrations for day-to-day variations in
meteorological reactivity were made. Also, no allowances for differences in photochemical
reactivity were made when comparing the temporal trends of individual species. Differential
reaction rates can cause large differences in the observed concentrations of similarly emitted
species. These reactivity differences can be accentuated by the short-term (3-hour) nature of the
samples whose concentrations are highly dependent upon the local ozone photochemistry (a

function of both reactivity and meteorology) that occurred at the time a given sample was taken.

5.1 NMOC

Figures 5-1 through 5-3 plot the measured NMOC concentration in ppbC versus the date
sampled for the three sites that participated in the 1995 NMOC base program. Breaks in the plot
indicate scheduled sampling days on which valid samples were not collected with one exception.
At Long Island, New York (LINY), a sample was collected on July 2 instead of July 3 dueto a
state recognized holiday. This sample is plotted as though it were collected on July 3. The plots

display considerable day-to-day variability, which is typical for ambient monitoring data.

The median, maximum, minimum, and 5 and 95 percentile NMOC concentrations for
each month were calculated for 1988, 1990, 1993, 1994, and 1995 for the Newark, New Jersey
(NWNJ), and Plainfield, New Jersey (P2NJ), sites and for 1990, 1993, 1994, ‘and 1995 for the
Long Island, New York (LINY), site based on historical participation in the program. Plots of

5-1



NMOC Concentration (ppbC)

NMOC Concentration (pphC)

10/8/95

1200
1000
800
600 l [— A
400 1 jﬁ\/r Aw \ I \l‘\j \)
200 { i w 1 ¥
0 . . . ; . ;
5/21/95 6/10/95 6/30/95 7/20/95 8/9/95 8/29/95 9/18/95
Date Sampled
Figure 5-1. 1995 NMOC Concentrations, Newark, New Jersey (NWNJ)
1400
1200
1000
800
400 i /I\J \ /.v i ’ \ \ﬂ
200 .
11 < ¥
0 T T T Ll T ¥
5121195 6/10/95 6/30/95 720195 8/9/95 8/29/95 9/18/95 10/8/95

Date Sampled

Figure 5-2. 1995 NMOC Concentrations, Plainfield, New Jersey (P2NJ)



1000

g

700

600

500

00 1 K

" R\ T
" AR
. R/

I i

_d |
—
h-.-

NMOC Concentration (ppbC)

O T 1 T T 1 |
5/21/95 6/10/95 6/30/95 7/20/95 8/9/95 8/29/95 9/18/95 10/8/95

Date Sampled
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these values for each site are shown in Figures 5-4 through 5-6.

.

The maximum is depicted as a solid circle located above the 5Pt

box and attached to the box via a single, solid line. The top of

Median

the box represents the 95th percentile and the bottom of the box

l Minlmam

represents the 5th percentile; thus 90% of the sample values fall
within the box. The median is depicted by a solid square
within the box. Half of the samples are above the median and half of the samples are below the
median. The minimum is depicted as a solid circle located below the box and attached to the box
by a single, solid line. The numbers under the first letter of each month indicate the number of
valid samples collected that month. No data was available for September of 1993 at Plainfield,
New Jersey (P2NJ).



3500
95 Percentile
3000 o Maximum |
m Median
S as00 | | e Minimum | |
& ] - 5 Percentile
s I
= 2000 h/
= Il
=
£ L [
€ 1500 H || [
Q
8 I
s 1000 | ] || ! [ 1 . .
Zz
= =
T g tjain iy g
i et

J]I 1 A S8 J J A S§ I I A S J A S O J I A S8
19 18 22 21 19 18 22 18 18 21 22 21 15 23 21 19 20 20 23 20

1988 1990 1993 19%4 1995

Figure 5-4. 1995 Temporal Comparisons of Monthly NMOC Concentrations Measured at
Newark, New Jersey (NWNJ)

3000

95 Percentile
» Maximum
= Median
o Minimum

5 Percentile

2500

]
—

2000 |2

r—

NMOC Concentration (pphC)
}e
—
}—1—
)
[

1500
1000 4 —
i ‘
= ||
500  — H - = —
= = = x - - =
- n
0
J J A 8 ] J A S J J A S ] A S [O I | J A S

15 20 23 21 20 20 22 17 12 19 21 O 10 23 21 17 20 19 21 19
1988 1990 1993 1994 1995

Figure 5-5. 1995 Temporal Comparisons of Monthly NMOC Concentrations Measured at
Plainfield, New Jersey (P2NJ)

5-4



2000
1800 ] 5 Percentile |
« Maximum
1600 m Median -
&) i « Minimum
Z 1400 95 Percentile |
s |
g 1001 — 4 1| P
*é' .
= 1000 I |
T
5 |
6 800 =1= — i — 3
3 !
S w0l [ | ] | !
b4
400 +— o— | . - o N [ |
u n
- u
200 T Lo u [ ' —1—_+_-r— .
0 hl hd

June July Aug Sep June July Aug Sep July Aug Sep Oct June July Aug Sep
(18) @) (200 (19) (18 (19 (22 200 (16 (23 (8 A%» (19 0 23) a7

1990 1993 1994 1995

Figure 5-6. 1995 Temporal Comparisons of Monthly NMOC Concentrations Measured at
Long Island, New York (LINY)

At Newark, New Jersey (NWN)J), the median 1995 NMOC concentrations seem to be
comparable with values measured during the last few years. In 1995, however, the maximum
concentration values are lower than in 1994 and the observed concentration ranges are also
narrower. In general, the same observations are also true for the Plainfield, New Jersey (P2NJ),
site. At Plainfield, the maximum observed NMOC concentration in June of 1994 is lower;
however, only 10 valid samples were collected during this month, which may account for the
lower maximum. At Long Island, New York (LINY), the median concentrations and the
observed variability in the measurements appear to be comparable to what has been observed
during the last 2 years. Thus, based on visual inspection of the plot, there does not appear to be

any apparent trend in the NMOC concentration over the period studied at any of these three sites.

-3




5.2 Speciated NMOC Compounds

The Speciated NMOC data were examined for the three Birmingham, Alabama, sites
(B1AL, B2AL, B3AL) for seven selected compounds for the 4 years (1992 through 1995) that
the sites participated. Compounds were selected for the temporal studies based on.'the frequency
and magnitude of their occurrence. The maximum, minimum, and median measured
concentration values for each year are reported by site in Tables 5-1 through 5-3. The median
and minimum concentration values for 1995 were calculated by setting the non-detect values to
one-half of the detection limit. The median and minimum concentration values for 1992, 1993,
and 1994 were calculated by dropping the non-detects. Excluding the non-detects tends to
increase the calculated median and minimum values, so these values may appear lower in 1995
based on how the calculations were performed. However, because the number of nondetects 1s
usually less than 10% of the total values, the effect of the calculation procedure on the results

will be minimal.

The maximum, minimum, and median values were plotted for toluene at the Helena,
Alabama (B3AL), site and are shown in Figure 5-7. The median toluene concentration and the
concentration range appear to be decreasing at this site. None of the other examined compounds
at any of the sites exhibited any possible trends. The median values for acetylene, propane, and
isopentane for each year were compared between the three sites as shown in Figures 5-8 through
5-10. The median acetylene and propane concentrations at the two rural sites (B2AL and B3AL)
are lower than at the suburban site and appear to be correlated with each other. In fact, the
median propane concentrations at B2AL and B3AL are almost identical. At B3AL, the median
acetylene concentrations are lower than at B2AL as would be expected because acetylene is
primarily associated with motor vehicle exhaust and B3AL is in a rural agricultural area where

traffic is minimal.
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Table 5-1

Historical Data for Selected Speciated NMOC Compounds
at Tarrant City, Alabama (B1AL)

Compound Value 1992 1993 1994 1995
Propylene Maximum 4.82 17.60 25.94 17.25
Mimmum 0.56* 1.20 0.822 0.17°
Median 2.38 5.30 4.55° 5.58°
Cases 66 82 80 68
Ethylene Maximum 42.67 81.00 47.84 23.64
Minimum 2.07 2.20 0.532 0.16°
Median 12.84 15.00 11.03* 9.36°
Cases 68 82 80 66
Benzene Maximum 43.04 37.30 43.88 56.70
Minimum 1.92 1.60 0.76 0.36
Median 9.58 9.10 7.60 6.84
| Cases 68 82 81 77
Acetylene Maximum 40.27 36.10 4797 96.60
Minimum 1.37* 1.90 1.21 0.17°
Median 13.18* 10.20 7.93 10.74°
Cases 66 82 81 67
Isopentane Maximum 163.33 115.10 120.75 100.80
Minimum 2.35 3.70 3.25 0.84
Median 21.25 20.30 16.48 24.24
Cases 68 82 81 77
Propane Maximum 47.48 140.50 133.35 50.10
Minimum 1.12 1.90 1.87 0.17°
Median 14.21 15.00 16.95 15.00P
Cases 68 82 81 75
Toluene Maximum 68.58 58.30 107.40 63.00
Minimum 1.84 4.70 2.98 0.90
Median 20.99 22.10 17.73 23.88
Cases 68 82 81 77

*Median and minimum values were calculated by dropping non-detect values.
"Median and minimum values were calculated by setting non-detect values to one-half the

detection limit.




Table 5-2

Historical Data for Selected Speciated NMOC Compounds
at Pinson, Alabama (B2AL)

Compound Value 1992 1993 1994 1995
Propylene Maximum 6.65 6.90 16.27 9.06
Minimum 0.60* 0.80* .0.46° 0.17°
Median 2.36° 2.602 2.86% 2.44°
Cases 65 81 75 68
Acetylene Maximum 11.16 14.70 23.15 16.71
Minimum 0.96° 0.70° 0.712 0.17°
Median 3,78 4.40? 3.94 2.28°
Cases 65 81 72 53
Benzene Maximum 18.89 11.10 13.38 9.06
Minimum 1.38 0.70 0.68 0.04°
Median 432 3.70 3.74 2.85°
Cases 71 83 78 79
Isopentane Maximum - 137.73 668.20 44 .50 93.6
Minimum -0.922 1.70 0.99 0.60
Median 8.46° 7.90 8.05 6.57
Cases 69 83 78 80
Propane Maximum 17.44 13.60 45.34 22.29
Minimum 1.30 1.40 1.08 0.16°
Median 5.85 6.70 6.61 5.55b
Cases 71 83 78 78
Toluene Maximum 53.99 98.50 42.52 26.58
Minimum 1.08 1.40 2.11 0.72
Median 7.41 6.90 8.01 6.81
Cases 71 83 78 80

*Median and minimum values were calculated by dropping non-detect values.
*Median and minimum values were calculated by setting non-detect values to one-half the

detection limit.
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Table 5-3

Historical Data for Selected Speciated NMOC Compounds
at Helena, Alabama (B3AL)

Compound Value 1992 1993 1994 1995
Propylene Maximum 6.00 10.50 5.53 4.98
Minimum 0.65° 0.60° 0.34? 0.17
Median 1.522 2.00° 2.01° 1.62

Cases 44 64 73 79
Benzene Maximum 9.09 11.30 9.52 12.24
Minimum 1.01 0.90* 0.94 0.48
Median 3.35 3.50* 3.18 2.52

Cases 49 66 78 79
Acetylene Maximum 6.48 9.60 9.10 6.24
Minimum 0.852 0.80* 0.407 0.17
Median 2.02° 2.50* 3.09* 1.71

Cases 45 60 69 79
Isopentane Maximum 76.78 89.50 413.00 216.60
Minimum 1.58 1.80 1.14 1.80
Median 8.65 12.20 11.37 10.08

Cases 49 66 78 79
Propane Maximum 10.35 380.10 16.59 26.70
Minimum 0.99 1.80 1.27 1.56
Median 5.32 6.90 1 6.45 5.61

Cases 49 66 78 79
Toluene Maximum 98.15 71.40 42.68 31.86
Minimum 2.07 2.30 0.95 1.08
Median 13.62 8.30 7.25 6.00

Cases 49 66 78 79

*Median and minimum values were calculated by dropping non-detect values.
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The median isopentane concentration is also lower at the two rural sites. Although the
median isopentane concentration was similar at B2AL and B3AL in 1992, the median isopentane
concentration has been higher at B3AL from 1993 through 1995. Isopentane is also associated
with mobile emissions, so it is surprising that the median concentration is higher at B3AL than at
B2AL; however, isopentane is also present in evaporative losses from motor vehicle fuels. The

B3AL sampling site is located on a farm and farms often have onsite fuel storage tanks.

Trends between compounds at each site were also evaluated. Figure 5-11 shows the
median concentrations for benzene, toluene, ethylene, and propylene at the Tarrant City,
Alabama (B1AL), site. The median concentrations of toluene, ethylene, and propylene appeared
to increase from 1992 to 1993 and appeared to decrease from 1993 to 1994. From 1994 to 1995,
the median concentration of ethylene continued to decrease, and the median concentrations of
toluene and propylene increased. During the same 4-year period, the median concentration of
benzene appeared to steadily decline. Figures 5-12 and 5-13 display similar information for the
rural Birmingham sites (B2AL and B3AL). The median benzene, propylene, and toluene

concentrations have all appeared to decrease from 1994 to 1995 at both of these sites.
5.3 AT A% und

The UATMP VOC data were examined for the five participating sites (NWNJ, P2NJ,
B1AL, B2AL, B3AL) for eight selected compounds for the years that the various sites
participated. Compounds were selected for the temporal studies based on their prevalence. Only
those compounds that occurred most frequently were included. Any conclusions regarding
trends that are based on the UATMP VOC data must be interpreted with caution because the data
are based on only eight or nine samples selected at random throughout the summer. Two of the
sites (NWNJ and P2NJ) are located in the New York City and Northeastern New Jersey airshed
and participated in the UATMP VOC option from 1989 through 1995. The Birmingham,
Alabama sites (B1AL, B2AL, and B3AL) participated from 1992 through 1995.
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Propylene at Helena, Alabama (B3AL)

The maximum, minimum, and average measured concentration values for each year are reported
by site in Tables 5-4 through 5-8. The average measured concentration values for 1991, 1992,
1993, and 1995 were calculated by setting the non-detect values to one-half of the detection
limit. The average concentration values for 1989, 1990, and 1994 were calculated by dropping
the non-detects because the data reduction procedures used in those years dropped the
non-detects. Excluding the non-detects tends to increase the calculated average concentration so
these averages calculated may appear higher in 1989, 1990, and 1994 because of the procedures
used. Because most of the compounds selected for study were detected at 100% prevalence, the
data calculation procedure affects results only for 1,3-butadiene, tetrachloroethylene, and

propylene.
5.3.1 New York City and Northeastern New Jersey Airshed (NWNJ, P2NJ)

Seven compounds (carbon tetrachloride, benzene, ethylbenzene, tetrachloroethylene,

1,1,1-trichloroethane, toluene, and 1,3-butadienc) were examined at the Newark, New Jersey
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Table 5-4

Historical Data for Selected UATMP VOC Compounds
at Newark, New Jersey (NWNJ)

Concentration (ppbv)

Compound Value 1989 1990 1991 1992 1993 1994 1995
1,3-Butadiene Maximum 0.96 0.46 3.12 * 0.30 2.60 0.31
Minimum 0.08 0.11 0.34 0.03 0.06 0.03
Average 0.32* | 0.21* | 0.42° 0.09* | 0.70 0.11°
Cases 7 6 2 4 8 6
Carbon Tetrachloride | Maximum 0.21 0.18 0.30 0.16 0.39 0.09 0.09
Minimum 0.13 0.13 0.26 0.14 0.24 0.05 0.07
Average 0.15 0.14 0.28 0.14 0.78 0.06 0.08
Cases 9 10 9 8 8 8 8
Benzene Maximum 5.98 2.24 243 1.37 2.11 0.98 1.35
Minimurn 0.92 0.50 0.78 0.75 0.26 0.36 0.16
Average 2.47 0.38 1.58 1.01 0.33 0.72 0.50
Cases 9 10 9 8 8 8 8
Tetrachlorethylene Maximum | 1.78 3.73 1.30 0.92 133 220 0.20
Mintmum 0.15 0.14 0.28 0.07 0.12 0.02 0.03
Average 1.00* 0.85 0.66 0.38 0.39 0.36 0.14
Cases 7 10 9 8 8 8 8
Ethylbenzene ‘Maximum | 2.44 1.07 1.33 0.97 1.67 | 0.87 0.67
Minimum 0.33 0.19 0.37 0.36 0.12 0.14 0.12
Average 1.03 | 041 0.89 0.63 0.50 0.44 0.32
Cases 9 10 9 8 8 8 8
1,1,1-Trichloroethane | Maximum 2.57 2.16 3.59 253.06 | 4.24 0.78 0.46
Minimum 0.49 0.70 1.18 4.42 1.23 | 0.16 0.15
Average 1.33 1.28 233 | 37.87 | 2.17 0.48 031
Cases 9 10 9 8 8 8 8
Toluene Maximum | 23.67 11.49 13.49 6.01 10.04 3.57 490 -
Minimum 2.40 2.01 2.73 2.14 1.12 0.75 0.68
Average 10.27 432 6.79 3.83 3.58 2.26 2.14
Cases 9 10 9 8 8 8 8

*No results were reported.

*Average values were calculated by dropping non-detects.
*Average values were calculated by setting non-detect values to one-half the detection limit.
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Table 5-5

Historical Data for Selected UATMP VOC Compounds
at Plainfield, New Jersey (P2NJ)

Concentration (ppbv)

Compound Value 1989 1990 1991 1992 1993 1994 1995
Carbon Tetrachloride | Maximum 0.17 0.15 0.28 0.28 * 0.09 0.09
Minimum 0.13 0.05 0.24 0.13 0.05 0.07
Average 0.15 0.13 0.26 0.15 0.07 0.08

Cases 9 10 8 8 8 8
Benzene Maximum 3.48 3.00 2.83 4.09 3.09 4.22 1.62
Minimum 0.49 0.27 0.34 0.60 0.18 0.18 0.23
Average 1.91 1.09 1.35 228 1.04 1.48 0.83

Cases 9 10 8 8 8 8 8
Ethylbenzene Maximum 0.99 1.01 0.92 3.62 1.47 2.05 0.78
Minimum 0.08 0.06 0.14 0.22 0.07 0.06 0.13
Average 047 1 031 0.50 1.31 0.44 0.69 0.34

Cases 9 10 8 8 8 8 8
1,1,1-Trichloroethane | Maximum 2.04 12.32 4.83 4.67 4.07 1.16 041
Minimum 0.28 0.19 0.38 0.84- 0.30 0.20 0.21
Average 1.02 1.82 1.66 2.49 1.16 0.49 0.31

Cases 9 10 8 8 8 8 8
Toluene Maximum 8.95 13.34 985 | 1740 | 1518 | 12.45 7.72
Minimum 1.04 0.78 0.87 1.50 0.45 0.36 1.13
Average 4.85 3.49 4.62 746 | 4.22 4.82 3.36

Cases 9 10 8 8 8 8 8

*No results were reported.
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Table 5-6

Historical Data for Selected UATMP VOC Compounds
at Tarrant City, Alabama (B1AL)
Concentration (ppbv)

Compound Value 1992 1993 1994 1995
Propylene Maximum 4.82 3.54 3.14 4.23
Minimum 0.56 0.46 0.18 0.48
Average 2.38 1.38 1.24 2.29
Cases 8 8 8 8
Carbon Tetrachloride Maximum 0.14 0.37 0.11 0.09
Minimum 0.12 0.22 0.06 0.07
Average 0.13 0.29 0.07 0.08
Cases 8 8 8 8
Benzene Maximum 2.24 2.63 341 6.48
Minimum 0.36 0.21 0.13 0.28
Average - L12 0.87 0.93 1.90
Cases 8 8 8 8
Ethylbenzene Maximum ' 1.03 1.08 0.84 0.90
Minimum 0.12 0.08 0.05 0.12
Average 0.56 0.39 0.32 0.58
Cases 8 8 8 8
Tetrachlorethylene Maximum 0.68 0.19 0.10 0.16
Minimum 0.03 0.03 0.01 0.03
Average 0.17 0.11 0.04 0.07
Cases 8 8 8 8
1,1,1-Trichloroethane | Maximum 1.47 0.71 0.53 0.52
Minimum 0.47 0.30 0.13 0.16
Average 0.89 0.44 0.30 0.25
Cases 8 8 8 8
Toluene - Maximum 5.58 4.78 3.86 4.95
Minimum 0.77 0.55 0.27 0.76
Average 2.80 2.01 1.58 3.05
Cases 8 8 8 8
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Table 5-7

Historical Data for Selected UATMP VOC Compounds
at Pinson, Alabama (B2AL)
Concentration (ppbv)

Compound Value 1992 1993 1994 1995
Propylene Maximum 2.62 1.39 1.27 1.29
Minimum 0.27 0.08 0.33 0.48
Average 0.93® 0.60 0.77 0.81
Cases 7 8 8 9
Carbon Tetrachloride Maximum 0.13 0.35 0.09 0.11
Minimum 0.09 0.20 0.06 0.07
Average 0.11 0.29 0.08 0.08
Cases 8 8 8 9
Benzene Maximum 0.56 0.59 0.99 1.05
Minimum 0.15 0.09 0.17 0.23
Average 0.30 0.29 0.53 0.43
Cases 8 8 8 9
Ethylbenzene Maximum 0.16 0.17 0.36 0.23
Minimum 0.02 0.04 0.10 0.10
Average 0.09 0.08 0.18 0.14
Cases 8 6 8 9
1,1,1-Trichloroethane Maximum 0.50 0.38 0.19 0.15
Minimum 0.29 0.26 0.13 0.12
Average 0.40 0.32 0.15 0.13
Cases 8 8 8 9
Toluene Maximum 0.91 1.23 1.62 1.71
Minimum 0.14 0.16 0.59 0.68
Average 0.56 0.62 0.98 0.96
Cases 8 8 8 9

*Average values were calculated by setting non-detect values to one-half the detection limit.
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Historical Data for Selected UATMP VOC Compounds

Table 5-8

at Helena, Alabama (B3AL)
Concentration (ppbv)

Compound Value 1992 1993 1994 1995
Carbon Tetrachloride Maximum 0.14 0.46 0.09 0.11
Minimum 0.10 0.22 0.05 0.07
Average 0.11 0.31 0.07 0.08
Cases 8 8 8 10
Benzene Maximum 0.73 0.72 0.66 0.63
Minimum 0.12 0.09 0.32 0.12
Average 0.42 0.29 0.45 0.33
Cases 8 8 8 10
Ethylbenzene Maximum 0.29 0.24 0.31 0.34
Minimum 0.02 0.02 0.09 0.05
Average 0.11 0.09 0.16 0.13
Cases 8 8 8 10
Tetrachlorethylene Maximum 0.30 1.82 0.47 0.93
Minimum 0.01 0.02 0.04 0.02
Average 0.11 0.38 0.22 0.30*
Cases 8 8 8 8
1,1,1-Trichloroethane Maximum 1.29 0.74 0.36 0.25
Minimum 0.32 0.26 0.16 0.12
Average 0.68 0.47 0.22 0.17
Cases 8 8 8 10
Toluene Maximum 1.68 2.00 1.36 24.08
Minimum 0.17 0.22 0.55 0.47
Average 0.84 0.77 0.93 3.27
Cases 8 8 8 10

*Average values were calculated by setting non-detect values to one-half the detection limit.
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(N'WNJ), site and five compounds (carbon tetrachloride, benzene, ethylbenzene, 1,1,1-
trichloroethane, and toluene) were examined at the Plainfield, New Jersey (P2NJ), site. Based on
visual inspection of the plot, there does not appear to be any apparent upward or downward

trends for 1,3-butadienc and carbon tetrachloride over the period from 1989 to 1995.

The average concentration and the measured range of concentrations appears to have
decreased for 1,1,1-trichloroethane at both of these sampling locations in 1994 and 1995.
Figure 5-14 presents the temporal comparison for 1,1,1-trichloroethane at P2NJ as an example.
It should be noted that meteorological conditions can have a significant role in producing the:
observed changes in ambient concentrations as can emissions. However, there should be some
correlation between the temporal changes in concentrations of individual species at a given site if
meteorological conditions are contributing to the observed trends. Assessment of the role
meteorology may have played in creating the observed temporal trends is beyond the scope of

this analysis.

In 1991, 41% of the 1,1,1-trichloroethane sold was used in cold type metal cleaning and
in cleaning plastic molds and 14% was used in aerosol products.’* As a result of the Montreal
Protocol, production of 1,1,1-trichloroethane will be phased out by January 1, 1996.° In

| addition, on December 2, 1994, the EPA published a regulation titled “National Emission
Standards for Hazardous Air Pollutants (NESHAP): Halogenated Solvent Cleaning” that
~ regulates the use of 1,1,1-trichloroethane.’” The standard takes affect December 2, 1997. In
1993, several companies reported substituting other solvents for 1,1,1-trichloroethane in their
degreasing and cleaning operations as part of their pollution prevention efforts.’® Although the
actual reason for the decrease in the observed concentration levels is unknown, the results agree
with global monitoring reports which indicate that levels of 1,1,1-trichloroethane in the
atmosphere have been declining since 1991.° The decline in atmospheric levels of

1,1,1-trichloroethane in the atmosphere are contributed to the Montreal Protocol.

The other four compounds exhibited a possible downward trend at the Newark, New

Jersey, site (NWNYJ), although they remained relatively constant at the Plainfield, New Jersey,
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Figure 5-14. 1995 Temporal Comparisons of 1,1,1-Trichloroethane Concentrations
Measured at Plainfield, New Jersey (P2NJ)

site (P2NJ). As shown in Figure 1-1, the NWNI site is located much closer to potential emission
sources than the P2NJ site. As an example, Figure 5-15 presents the temporal comparison for
tetrachlorethylene at NWNJ, which exhibited a much narrower concentration range in 1995.
Tetrachloroethylene is also used as a degreaser for metal cleaning and is regulated by the
Halogenated Solvent Cleaner NESHAP.?” In addition, tetrachloroethylene is used in dry-
cleaning, which is also regulated by the EPA.*

5.3.2 Birmingham, Alabama Airshed

Seven compounds (carbon tetrachloride, benzene, ethylbenzene, tetrachloroethylene,

1,1,1-trichloroethane, toluene, and propylene) were examined at the Tarrant City, Alabama
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Figure 5-15. 1995 Temporal Comparisons of Tetrachloroethylene Concentrations
Measured at Newark, New Jersey (NWNJ)

(B1AL), site and six compbunds were examined at the other two Alabama sites (B2AL excluded
tetrachloroethylene and B3AL excluded propylene). Based on visual inspection, there does not
appear to be any apparent trends in concentration with time for propylene or carbon tetrachloride
over the period from 1992 to 1995, although in 1993 .the observed carbon tetrachloride
concentrations were much higher at all three sites than in the other three years. Figure 5-16
shows the observed carbon tetrachloride concentrations for B1AL as an example. High values
also were observed for carbon tetrachloride at NWNIJ in 1993, which may indicate a bias in the
analysis. No external audit results were reported for carbon tetrachloride in 1993. The
production of carbon tetrachloride is scheduled to be phased out by January 1, 1996, as part of
the Montreal Protocol.*® As a result, ambient levels of carbon tetrachloride may decrease in

future years.
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Figure 5-16. 1995 Temporal Comparisons of Carbon Tetrachloride Concentrations
Measured at Tarrant City, Alabama (B1AL)

Just as in the New York City and Northern New Jersey airshed, the average concentration
and the measured range of concentrations appear to have decreased for 1,1,1-trichloroethane at
all three of the Birmingham, Alabama, sampling locations in 1994 and 1995. Figure 5-17
presents the temporal comparison for 1,1,1-trichloroethane at all three sites for 1992 through
1993. Besides a general decrease in observed concentration, the range of concentrations
observed also appears to be narrowing. Based on visual inspection of the plot, the decrease in
observed concentration is more apparent at B2AL and B3AL, where less variability is observed
in the range of concentrations measured. As noted above, emissions of 1,1,1-trichloroethane

from halogenated solvent cleaning processes will be regulated by the EPA starting in 1997.
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Figure 5-17. 1995 Temporal Comparisons of 1,1,1-Trichloroethane Concentrations
Measured at Birmingham, Alabama

The other four compounds either exhibited no trend or a possible upward trend at one of

the Birmingham sites. For example, Figure 5-18 presents the temporal comparison for benzene

at BIAL, which exhibited a much wider concentration range and higher average in 1995 than in

the preceding 3 years. As another example, Figure 5-19 shows the measured toluene

concentrations at B2AL, which is located in a rural residential neighborhood in Pinson, Alabama.

The minimum, maximum, and average concentrations appear to be gradually increasing with

time.
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Measured at Pinson, Alabama (B2AL)
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5.4 Carbonyl Compounds

The carbonyl data were examined for the two sites in the New York City and Northern
New Jersey airshed NWNJ and P2NJ) for formaldehyde, acetaldehyde, and acetone over a
5 year period from 1991 through 1995. Although carbonyl analyses were included as an option
to the NMOC program starting in 1989, the sampling procedures used before 1991 were slightly
different (i.e., no ozone scrubber was used in 1989 and the samples were collected over a 24-hour
period instead of from 6 to 9 a.m.). The maximum, minimum, and average measured
concentration values for each year are plotted in Figures 5-20 through 5-22. The average
measured concentration values for 1991 and 1992 were previously calculated by setting the
non-detect values to zero. Using zero for the non-detects will bias the data low. No non-detects
were recorded in 1993 through 1995, which indicates that the prevalence of these aldehydes may
be increasing, or that the sensitivity of the analytical method used is increasing. For comparison
purposes, the data for Newark, New Jersey (NWNJ), are presented on the left side of the plot and
the data for Plainfield, New Jersey (P2NJ), are presented on the right side of the plot. The
number in parentheses beside the year indicates the total number of samples collected and

analyzed that year.

At Newark, New Jersey (NWNYJ), the average formaldehyde values have ranged between
a low of 2.5 ppbV in 1992 to a high of 7.5 ppbV in 1994. The average of 5 ppbV measured in
1995 seems to agree well with previous years. At Plainfield, New Jersey (P2NJ), the average
formaldehyde values have decreased slightly over the last 3 years from a high of 9 ppbV in 1993
to 3 ppbV in 1994 and 2 ppbV in 1995. The range of values observed in 1995 (1 to 6 ppbV),
however, was approximately twice as wide as the range of values observed in 1994 (3 to

5 ppbV).
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Figure 5-22. 1995 Temporal Comparisons of Acetone Concentrations Measured in the New
York City and Northern New Jersey Airshed

The acetaldehyde concentration range and central tendency trends are almost identical for
Newark, New Jersey (NWNJ), and Plainfield, New Jersey (P2NJ). At both sites the average
concentration and the range of concentrations have increased from 1993 to 1995. In fact, the
median concentrations have increased almost geometrically going from approximately 2.5 ppbV
in 1993 to approximately 5 ppbV in 1994 and greater than 15 ppbV in 1995. Although the
reason for the increase in acetaldehyde levels is not known, it may be related to EPA mandates
that require the use of ethanol and other oxygenates in fuels year round starting January 1, 1995,
in the New York City and Northern New Jersey airshed.*!

At Newark, New Jersey (INWNYJ), the average acetone concentration and the range of

observed concentrations decreased from 1993 through 1995. At Plainfield, New Jersey (P2NJ),
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the average acetone concentration decreased from 1992 through 1995; however, the observed
range of acetone concentrations almost tripled in 1995 (0 to 10 ppbV) as compared to 1994 (4 to
7 ppbV). Acetone is considered an exempt compound by the EPA (i.e., it is not considered a
VOC that contributes to ground level ozone production). As an exempt compounds, its use in

consumer products may increase as VOC content limits are imposed on these products.
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6.0 COMPLETENESS RESULTS BY PROGRAM

The completeness of ambient air monitoring efforts refers to the fraction of attempted
sampling events resulting in either quantified chemical concentrations of not-detected results.
Invalid sampling events may result from various sampling or analytical errors. Not all of the
samples from the various base programs and their options were collected as scheduled. This
section presents completeness results, indicating the percentages of samples that were collected as
scheduled. The percentage complete does not include the collection and analysis of duplicate

samples.

6.1 NMOC Base Program

For thé 1995 NMOC base program, 242 of the scheduled 249 samples were collected on
schedule for the three sites. The seven missing samples resulted in an overall result of 97%
completeness. Percent completeness by site ranged from 95% at LINY to 100% at NWNIJ.
Table 6-1 presents data from each of the base sites involved in the program. The overall
completeness value for 1995 is comparable to completeness figures for previous years of the
program. Figure 6-1 shows the sampling completeness for the history of the NMOC program.
Table 6-2 lists the invalid samples by site. Equipment malfunction was identified as the primary
cause of missed samples, accounting for 78 percent. Operator error accounted for the remaining

22% of the missed samples.
6.2 i NM rogram

For the 1995 Speciated NMOC base program, 524 of the 548 samples were taken on
schedule. The 24 missed samples resulted in an overall completeness result of 96 percent.
Percent completeness by site ranged from 94% at B1AL and B3AL to 100% at DLTX. Table 6-3
presents completeness data for each of the Speciated NMOC base sites in the 1995 program. The
overall completeness value for 1995 is comparable to completeness figures for previous years of
the program. Figure 6-2 shows the sampling completeness history of the Speciated NMOC

program. Two of the 24 samples missed were because the shelter at the NOLA site was being
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Figure 6-1. 1995 Sampling Completeness History for the NMOC Program

Table 6-2

1995 NMOC Invalid Samples by Site

Site Date Description Assignment

LINY 6/15/95 Timer was in off position Operator error
9/11/95 Timer was not set for Monday Operator error
9/22/95 Pump failure Equipment malfunction
9/25/95 Pump failure Equipment malfunction

NWNIJ (No invalid samples—100% Complete)

P2NJ 7/28/95 Low pressure Equipment malfunction
8/04/95 Bad solenoid valve Equipment malfunction
8/09/95 Canister leaked Equipment malfunction
9/21/95 Canister leaked Equipment malfunction
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Figure 6-2. 1995 Sampling Completeness History for the Speciated NMOC Base Program

replaced. Three samples were missed because the sites at BIAL, B2AL, and B3AL did not

sample on July 3. Other reasons for missed samples included leaking canisters, defective sampling

pumps, and lack of power at the sampling site,

6.3  Speciated NMOC Option Program

Two (NWNJ, P2NJ) of the base NMOC sites participated in the 1995 Speciated NMOC

option program. All of the 16 samples and 2 duplicate samples were taken on schedule resulting

in an overall completeness result of 100 percent.




6.4 UATMP VOC Option Program

For the 1995 UATMP VOC option program, 40 samples and 5 duplicate samples were
scheduled at the five participating sites (B1AL, B2ZAL, B3AL, NWNJ, P2NJ). All of the 40
samples plus 1 additional sample at B2ZAL and 2 additional samples at B3AL were successfully
collected and analyzed. Although all 5 duplicate samples were apparently successfully collected,
only three were analyzed. The duplicate samples for B1AL and B3 AL were apparently collected

according to the custody forms but no analytical results are reported.
6.5 ign Program

For the 1995 carbonyl option program, 40 samples and 5 duplicate samples were
scheduled at the five participating sites (NWNIJ, P2NJ, DLTX, FWTX, NOLA). All of the 40
samples plus 1 additional sample at P2NJ were successfully collected and analyzed. Only 4 of the
5 duplicate samples were successfully collected and analyzed. The duplicate sample for FWTX

was either not collected or not analyzed. No analytical results were reported.
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Appendix A

AIRS
Site Description



11/27/96

tate : 01
ounty: 073
ite : 8002

-, .

Elevation (MSL)
band Use
ocation Setting

City

l;atitude :
lethod of Determ. :

i)atum
UTM = 2one

ddress
upport Agency

Location Descrip.:

AT.ABAMA
JEFFERSON CO

AIRS Air Quality Subsystem
Browse Site Data

171 METERS

1 RESIDENTIAL
2 SUBURBAN
75000 TARRANT CITY

+33:34:42:0000

16 Easting

TARRANT, ELEM. SCH.,

AMP510SB
Page 1/3

AQCR: 004 METROPOLITAN BIRMINGHAM
MSA : 1000 BIRMINGHAM, AL
CMSA: 0000 DESCRIPTION UNKNOWN
Date Established : / /
Date Last Updated: 96/09/25
Date Terminated : !/
Longitude 1 - 86:46:26:0000
Est. of Accuracy
Scale

520984 Northing 3715234

1269 PORTLAND STREE

012 JEFFERSON COUNTY DEPARTMENT OF HEALTH

iDFB =end PF4=main menu PF5=terminate PF7=prev PF8=next PF9=gen




11/27/96

State : 01 ALABAMA

Site : 5002

Elevation (MSL)
Land Use
Location Setting
City

AIRS Air Quality Subsystem AMP510SB
Browse Site Data Page 1/3
AQCR: 004 METROPOLITAN BIRMINGHAM
County: 073 JEFFERSON CO MSA : 1000 BIRMINGHAM, AL
CMSA: 0000 DESCRIPTION UNKNOWN
201 METERS Date Established : /7
1 RESIDENTIAL Date Last Updated: 96/09/25
3 RURAL Date Terminated : / /
00000 NOT IN A CITY
Latitude : 433:42:16:0000 Longitude : - 86:40:08:0000
Method of Determ.: Est. of Accuracy
Datum Scale
UTM = Zone 16 Easting : 530684 Northing : 3725242
Address

Support Agency

Location Descrip.

PINSON, HIGH SCH., BOX 360 HWY 75 NORTH
012 JEFFERSON COUNTY DEPARTMENT OF HEALTH

PF3=end PF4=main menu PF5=terminate PF7=prev PF8=next PF9=gen

-'-\-’ﬁ




11/27/96 AIRS Air Quality Subsystem
Browge Site Data
I!tate : 01 ALABAMA AQCR:
ounty: 117 SHELBY CO MSA
ite 0004 CMSA:
Elevation (MSL) 600 METERS Date
and Use 4 AGRICULTURAL Date
ocation Setting 3 RURAL Date
City 00000 NOT IN A CITY
.;;atitude : +33:19:01:0000
Method of Determ.: BEst.

i)atum
UTM = Zzone

ddress
upport Agency

Location Descrip.:

Scale

16 Easting 516280

BEARDEN FARM
011 AL, DEPT. OF ENV. MGT.

Established

Longitude
of Accuracy

Northing

AMP510SB
Page 1/3
METROPOLITAN BIRMINGHAM
BIRMINGHAM, AL
DESCRIPTICON UNKNOWN
83/01/01
Last Updated: 96/09/25
Terminated : / /
- 86:49:30:0000

3686270

'kF3=end PF4=main menu PFS5=terminate PF7=prev PF8=next PF9=gen



11/27/96

State : 48 TEXAS

County: 113 DALLAS CO

Site : 0069

Elevation (MSL)
Land Use
Location Setting
City

Latitude :
Method of Determ.:
Datum

UM = Zone
Address

Support Agency

Location Descrip.:

PF3=end PF4=malin wmenu

125
2
1

AIRS Ailr Quality Subsystem
Browse Site Data

METERS
COMMERCIAL
URBAN AND CE

19000 DALLAS

+32:49:10:0000

14

Easting

1415 HINTON STREET
002 CITY OF DALLAS AIR POLLUTION CONTROL SECTION

PF5=terminate

AQCR :
MSA
CMSA :

Date
Date
Date

Longi
Est.
Scale

700236

PF7=prev

215 METROPOLITAN DALLAS-FORT

1920 DALLAS, TX

0031 DALLAS-FORT WORTH, TX

Established
Last Updated:
Terminated

tude
of Accuracy

Northing

PF8=next

86/01/01
96/06/27
/

- 96:51:40:0000

3633107

PF9=gen

AMP510SB
Page 1/3

[



11/27/96

State :
ounty: 439
1te E 1002

Elevation (MSL)

and Use
Location Setting

City

TEXAS

t;‘at itude :
ethod of Determ.:

ilatum
1 UTM =

ddress
upport Agency

Zone

Location Descrip.:

ATRS Alr Quality Subsystem
Browge Site Data

TARRANT CO

204 METERS

2 COMMERCIAL

1 URBAN AND CE
27000 FORT WORTH

+32:48:18:0000
MAP

00 DATUM UNKNOW
14 Easting

3317 ROSS AVE.

653888

AQCR: 215
MSA : 2800
CMSA:

Date Established

Date Last Updated:

Date Terminated

Longitude

Est. of Accuracy

Scale

Northing

AMP5108B
Page 1/3

METROPOLITAN DALLAS-FORT
FORT WORTH-ARLINGTON, TX
0031 DALLAS-FORT WORTH, TX

75/01/01
96/06/27
/o

- 97:21:23:0000
5.00000S8EC
24000A

3630675

001 TEXAS NATURAL RESOURCES CONSERVATION COMMISSION

'PF3=end PF4=main menu PF5=terminate PF7=prev PF8=next PF9=gen




11/27/96

ATIRS Alr Quality Subsystem
Browse S8ite Data

AMP510SB
Page 1/3

COUNTRY OF MEXICO

DESCRIPTION UNKNOWN

90/06/04
95/10/31

State : 80 COUNTRY OF MEXICO AQCR: 250

County: 006 CHIHUAHUA STATE MSA : 2320 EL PASO, TX
Site 0001 CMSA: 0000

Elevation (MSL) METERS Date Established

Land Use 2 COMMERCIAL Date Last Updated:
Location Setting 1 URBAN AND CE Date Terminated

City

Latitude :
Method of Determ.:
Datum

UM = Zone
Address

Support Agency

Location Descrip.:

PF3=end

PF4=main menu

01150 CIUDAD-JUAREZ

+31:42:56:0000 Longitude
SUR-GPS Est. of Accuracy
83 NAD 83 Scale
13 Easting 367900 Northing
TECHNICAL INSTITUTE
002 SEMARNAP
PF5=terminate PF7=prev PF8=next

/7

~106:23:39:0000
3.200008EC
NA

3509566

PF9=gen




11/27/96 AIRS Air Quality Subsystem AMP510SB
Browse Site Data Page 1/3
tate : 36 NEW YORK AQCR: 043 NEW JERSEY-NEW YORK-CONNE
ounty: 059 NASSAU CO MSA : 5380 NASSAU-SUFFOLK, NY
ite : 0005 CMSA: 0070 NY-N.NJ-L.IS,NY-NJ-CT-PA
Elevation (MSL) 27 METERS Date Established : 71/01/01
and Use 2 COMMERCIAL Date Last Updated: 95/07/03
ocation Setting 2 SUBURBAN Date Terminated : / /
City _ 00000 NOT IN A CITY
liatitude +40:44:41:0000 Longitude : - 73:35:13:0000
Method of Determ.: Est. of Accuracy
Datum Scale
UTM = Zone 18 Easting : 619300 Northing : 4511200

ddress
upport Agency

Location Descrip.:

EISENHOWER PARK,MERRICK AV&0OLD COUNTRY R
001 NEW YORK STATE DEPARTMENT OF ENVIRONMENTAL CONSERVATIO

|kF3=end PF4=main menu PF5=terminate PF7=prev PF8=next PF9=gen




11/27/96 AIRS Air Quality Subsystem AMP510SB
Browse Site Data Page 1/3 4

State : 34 NEW JERSEY AQCR: 043 NEW JERSEY-NEW YORK—CONNEl
County: 013 ESSEX CO MSA : 5640 NEWARK, NJ
Site : 0011 CMSA: 0070 NY-N.NJ-L.IS,NY-NJ-CT-PA I
Elevation (MSL) : 3 METERS Date Established : 85/01/01
Land Use : 3 INDUSTRIAL Date Last Updated: 96/09/25
Location Setting : 1 URBAN AND CE Date Terminated : / /7 '
City : 51000 NEWARK
Latitude : +40:43:36:0000 Longitude : - 74:08:39:0000
Method of Determ.: Egt. of Accuracy
Datum : Scale

UTM = Zone : 18 Easting : 572280 Northing : 4508570
Address . 8T. CHARLES BETWEEN KOSSUTH & KAMERCN ST
Support Agency . 001 NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTIO

Location Descrip.:

PF3=end PF4=main menu PF5=terminate PF7=prev PF8=next PF9=gen



11/27/96

Elevation (MSL)

and Use
ocation Setting

City

i]atum
UTM = Zone

ddress
upport Agency

[ _ |

t;atitude :
ethod of Determ. :

Location Descrip.:

AIRS Air Quality Subsystem
Browse Site Data

tate : 34 NEW JERSEY

ounty: 039 UNION CO
ite : 5001

18 METERS
1 RESIDENTIAL
2 SUBURBAN

59190 PLAINFIELD

+40:36:03:0000

18 Easting

AMPS5105B
Page 1/3

AQCR: 043 NEW JERSEY-NEW YORK-CONNE
MSA : 5640 NEWARK, NJ
CMSA: 0070 NY-N.NJ-L.IS,NY-NJ-CT-PA

Date Established 80/05/01
Date Last Updated: 96/09/25

Date Terminated : /]
Longitude : - 74:26:31:0000
Est. of Accuracy
Scale

547218 Northing 4494399

WEST THIRD AND BERGEN STREETS
001 NEW JERSEY STATE DEPARTMENT OF ENVIRONMENTAL PROTECTIO

¥F3=end PF4=main menu PrF5=terminate PF7=prev PF8=next

PF9=gen



11/27/96 AIRS Air Quality Subsystem AMP5108B
Browse Site Data Page 1/3 4

State : 22 LOUISIANA AQCR: 106 SOUTHERN LOUISIANA—SOUTHEI
County: 051 JEFFERSON PAR MSA : 5560 NEW ORLEANS, LA
Site : 1001 CMSA: 0000 DESCRIPTION UNKNOWN
Elevation (MSL) : 3 METERS Date Established : / /
Land Use : 1 RESIDENTIAL Date Last Updated: 96/05/21
Location Setting : 2 SUBURBAN Date Terminated : /
City : 39475 KENNER
Latitude : +30:02:36:0000 Longitude : - 90:16:30:0000
Method of Determ.: Est. of Accuracy :
Datum : Scale

UM = Zone : 15 Easting : 762761 Northing : 3326537
Address : WEST TEMPLE PL
Support Agency : 001 STATE OF LOUISIANA

Location Descrip. :

PF3=end PF4=main menu PF5=terminate PF7=prev PF8=next PF9=gen




Appendix B

Statistical Summary
for the
Speciated NMOC Base Sites



Table B-1. Number and F requency of Occurrence for All 1995 Speciated

NMOC Base Sites
Number of
Compound Name Occurrences Frequency (%)

Benzene 523 100%
Toluene 524 100%
Ethylbenzene 515 98%
p-Xylene + m-Xylene 521 99%
Styrene 515 98%
0-Xylene 509 97%
Isopropylbenzene 30 6%
n-Propylbenzene 347 66%
m-Ethyltoluene 494 94%
p-Ethyltoluene 449 86%
1,3,5-Trimethylbenzene 440 84%
o-Ethyltoluene 349 67%
1,2,4-Trimethylbenzene 519 99%
1,2,3-Trimethylbenzene - 524 100%
p-Diethylbenzene 349 67%
Aromatic Compound Average 441 84%
Ethane 490 94%
Propane 517 99%
Isobutane 481 92%
n-Butane 520 99%
Isopentane 524 100%
n-Pentane 519 99%
Cyclopentane 346 66%
2,2-Dimethylbutane 442 84%
2,3-Dimethylbutane 470 90%
2-Methylpentane 521 99%
3-Methylpentane 514 98%
n-Hexane 515 98%
Methyicyclopentane 499 95%
Cyclohexane 427 81%
2,4-Dimethylpentane 462 88%
2-Methylhexane +

2,3-Dimethylpentane 499 95%
3-Methylhexane 521 99%

B-1




Table B-1. Number and Frequency of Occurrence for All 1995 Speciated ‘
NMOC Base Sites l
Number of _
Compound Name Occurrences Frequency (% '
n-Heptane 492 94%
Methylcyclohexane 394 75% l
2,2,4-Trimethylpentanc 517 99%
2,2,3-Trimethylpentane 290 55%
2,3,4-Trimethylpentane 485 93% l
3-Methylheptane 415 79%
n-Octane 428 82% I
2-Methylheptane 374 1%
n-Nonane 361 69%
n-Decane 411 78% |
n-Undecane 460 88%
n-Dodecane 114 22% ‘
n-Tridecane 114 22%
Parifin Compound Average 437 83% '
Ethylene 388 74% l
Acetylene 367 70%
Propylene 461 88%
Propyne 1 0%
Isobutene + 1-Butene 479 91%
1,3-Butadiene 225 43%
t-2-Butene 120 23%
c-2-Butene 164 31%
3-Methyl-1-Butene a7 19%
1-Pentene 235 45%
2-Methyl-1-Butene 424 81%
Isoprene 470 90%
t-2-Pentene 403 77%
¢-2-Pentene 324 62%
2-Methyl-2-Butene 425 81%
Cyclopentene 128 24%
4-Methyl-1-Pentene 335 64%
1-Hexene 156 30%
2-Methyl-1-Pentene 16 3%
2-Ethyl-1-Buten¢ 60 11%

B-2




l Table B-1. Number and Frequency of Occurrence for All 1995 Speciated

l NMOC Base Sites

' Number of

l Compound Name QOccurrences Frequency (%)
t-2-Hexene 220 42%

. c-2-Hexene 147 28%
1-Heptene 13 2%
1-Octene 240 46%

l 1-Nonene 29 6%
a-Pinene 473 20%

l B-Pinene 522 100%
1-Decene 18 3%
1-Undecene 523 100%

' 1-Dodecene 134 26%

‘ 1-Tridecene 65 12%

l DOlefin Compound Average 247 47%

1
l B-3
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Figure B-1. Frequency and Concentration Distribution of Aromatics at BIAL in 1995.
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Figure B-2. Frequency and Concentration Distribution for Paraffins at BLAL in 1995.
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Figure B-7. Frequency and Concentration Distribution of Aromatics at B3AL in 1995
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Figure B-8. Frequency and Concentration Distribution of Paraffins at B3AL in 1995
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Figure B-9. Frequency and Concentration Distribution for Olefins at B3AL in 1995
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Figure B-10. Frequency and Concentration Distribution of Aromatics at DLTX in 1995
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Figure B-11. Frequency and Concentration Distribution of Paraffins at DLTX in 199
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Figure B-12. Frequency and Concentration Distribution of Olefins at DLTX in 1995
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Figure B-13. Frequency and Concentration Distribution of Aromatics at FWTX in 1995
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Figure B-14. Frequency and Concentration Distribution of Paraffins at FWTX in 1995
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Figure B-19. Frequency and Concentration Distribution of Aromatics at NOLA in 1995
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Figure B-20. Frequency and Concentration Distribution of Paraffins at NOLA in 1995
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Table B-12. Shape Statistics for Tarrant City, Alabama (B1AL)
1995 Speciated NMOC Base Program

Non- Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
Benzene 77 0 419 26.60 -0.80 1.13
Toluene 77 0 0.41 -0.06 -1.13 0.83
Ethylbenzene 77 2 0.11 -0.91 -2.12 6.29
p-Xylene + m-Xylene 77 1 0.26 -0.76 -1.99 6.40
Styrene 77 0 1.23 1.16 0.03 -0.95
o-Xylene 77 3 0.20 -0.69 -2.24 6.05
p-Diethylbenzene 77 14 0.11 0.13 -1.46 0.47
Isopropylbenzene 77 70 3.88 15.29 3.08 8.08
n-Propylbenzene 77 13 1.95 9.84 -1.21 0.14
m-Ethyltoluene 77 4 0.01 -1.16 -2.17 5.23
p-Ethyltoluene 77 6 0.61 1.13 -1.67 237
1,3,5-Trimethylbenzene 77 6 0.01 -1.10 -1.75 2.64
o-Ethyltoluene 77 18 -0.09 -0.95 -1.13 -0.53
1,2,4-Trimethylbenzene 77 1 0.19 -0.80 -1.87 582
1,2,3-Trimethylbenzene 77 0 0.70 0.94 -1.01 3.53
Ethane 77 7 -0.04 -0.96 -1.94 3.03
Propane 77 2 0.72 0.57 -1.79 4.68
Isobutane 77 9 337 21.05 -1.73 201
n-Butane 77 0 0.20 -0.78 -1.10 0.92
Isopentane 77 0 1.47 5.10 -1.06 0.76
n-Pentane 77 2 0.09 -0.93 -2.22 6.52
Cyclopentane 77 23 4.69 30.55 -0.59 -1.17
2,2-Dimethylbutane 77 12 -0.09 -0.98 -1.24 0.06
2,3-Dimethylbutane 77 9 0.68 0.78 -1.57 1.47
2-Methylpentane 77 0 0.10 -1.06 -0.91 -0.19
3-Methylpentane 77 4 -0.15 -0.87 -2.67 7.63
n-Hexane 77 3 0.82 0.11 -1.69 3.92
Methylcyclopentane 77 3 0.01 -1.18 -1.79 3.80
Cyclohexane 77 15 1.73 240 -0.66 -0.69
2,4-Dimethylpentane 77 9 -0.06 -1.11 -1.46 1.06
2-Methylhexane + 2,3-Dimethylpentane 77 5 7.42 60.89 -1.87 4.70
3-Methylhexane 77 ] 7.85 -65.76 0.54 295
n-Heptane 77 4 7.15 57.83 -1.19 2.80
Methylcyclohexane 77 14 6.03 45.68 -1.09 0.01
2,2,4-Trimethylpentane 77 1 0.19 -0.82 -1.94 6.42
2,2 3-Trimethylpentane 77 22 -0.06 -1.24 -0.81 -1.21
2,3.4-Trimethylpentane 77 3 0.25 -0.71 -1.70 3.48
3-Methylheptane 77 14 1.31 4.90 -1.24 0.05
n-Octane 77 12 222 9.89 -1.26 0.42
2-Methylheptane 77 15 0.38 0.27 -1.24 -0.02
n-Nonane 77 15 3.04 17.18 -1.14 -0.11
n-Decane 77 9 542 35.91 -1.02 1.07
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Table B-12. Shape Statistics for Tarrant City, Alabama (B1AL)
1995 Speciated NMOC Base Program

(Continued)
Non- Normal Lognormal
Compound Name Cases detects Skew Kurtosis Skew  Kurtosis
n-Undecane 77 1 7.88 65.70 0.54 455
n-Dodecane 77 59 230 498 1.40 0.11
n-Tridecane 77 59 1.97 2.89 1.37 -0.01
Ethylene 77 11 0.18 -0.74 -1.51 0.98
Acetylene S 10 4.93 34.67 -1.53 1.44
Propylene 77 9 0.52 -0.65 -1.20 0.57
Propyne 77 71 1.02 -2.05 1.02 -2.05
Isobutene + 1-Butene 77 9 0.95 1.39 -1.69 1.99
1,3-Butadiene 77 25 0.47 -1.10 -0.55 -1.50
t-2-Butene 77 46 0.88 -0.78 0.47 -1.74
c-2-Butene 77 28 0.37 -0.95 -0.42 -1.67
3-Methyl-1-Butene 77 49 0.85 -0.89 0.61 -1.62
1-Pentene 77 28 3.63 15.70 -0.10 -1.29
2-Methyl-1-Butene 77 8 1.52 447 -1.33 1.01
Isoprene - 77 4 1.73 3.52 -1.39 3.15
t-2-Pentene 77 10 313 18.19 -132 0.77
¢-2-Pentene 77 15 0.23 -0.55 -1.22 -0.08
2-Methyl-2-Butene 77 8 043 0.67 -1.49 139
Cyclopentene 77 32 3.12 11.77 -0.04 -1.50
4-Methyl-1-Pentene 77 14 0.47 0.02 -1.33 0.26
1-Hexene ' 77 26 0.21 -0.71 -0.63 -1.54
2-Methyl-1-Pentene 77 74 5.04 2475 4.87 2238
2-Ethyl-1-Butene - _ 77 49 1.95 4.03 071 -1.37
t-2-Hexene 77 24 1.79 7.96 -0.63 -1.36
c-2-Hexene 77 30 0.68 0.58 -0.31 -1.76
1-Heptene 77 15 875 76.66 729 55.64
1-Octene 77 23 0.54 0.47 -0.76 -1.26
1-Nonene 77 72 4.82 25.01 3.80 13.22
a-Pinene 77 3 1.24 1.40 -1.64 4.26
b-Pinene 7 0 1.24 239 -0.56 0.56
1-Decene 77 77 -1.02 -2.05 1.02 -2.05
1-Undecene 17 0 1.60 323 -0.22 2.02
1-Dodecene 77 58 2.05 3.68 1.27 -0.27
1-Tridecene 77 66 3.07 9.28 223 336
TNMOC 77 0 0.27 -0.13 -0.98 - 0.32
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Table B-13. Shape Statistics for Pinson, Alabama (B2AL)

1995 Speciated NMOC Base Program

Non- Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
Benzene 80 2 0.93 136 -2.29 9.26
Toluene 80 0 1.59 6.17 -1.02 1.84
Ethylbenzene 80 6 1.32 5.16 -2.23 8.01
p-Xylene + m-Xylene 80 2 1.88 9.34 -2.88 11.80
Styrene 80 1 4.60 28.15 -1.96 16.29
o-Xylene 80 4 1.23 431 -2.17 7.50
p-Diethylbenzene 80 37 0.67 -0.40 -0.08 -1.94
Isopropylbenzene 80 79 8.94 80.00 8.94 80.00
n-Propylbenzene 80 48 4.90 33.15 0.08 -1.58
m-Ethyltoluene 80 7 0.79 222 -211 429
p-Ethyltoluene 80 32 2.07 7.90 -0.73 -0.96
1,3,5-Trimethylbenzene 80 24 1.53 5.86 -1.09 -0.28
o-Ethyltoluene 80 30 0.25 -0.52 -0.47 -1.74
1,2,4-Trimethylbenzene 80 4 1.04 3.07 -2.46 7.83
1,2,3-Trimethylbenzene 80 0 3.11 11.86 1.1 1.77
Ethane 80 20 3.10 16.49 -0.53 -1.05
Propane 80 2 1.59 6.27 -2.24 8.16
Isobutane 80 22 4.49 24.01 -0.63 -0.88
n-Butane 80 3 6.83 52.57 -1.90 8.84
Isopentane 80 0 6.61 51.23 -0.19 3.59
n-Pentane 80 2 4.75 2970 -0.59 279
Cyclopentane 80 71 3.39 14.46 0.75 -0.98
2,2-Dimethylbutane 80 47 4.46 25.54 -0.08 -1.37
2,3-Dimethylbutane 80 15 2.90 14.00 -1.35 0.93
2-Methylpentane 80 2 434 2568  -161 8.51
3-Methylpentane 80 5 271 11.56 -2.28 7.34
n-Hexane 80 5 3.45 17.18 -2.17 6.84
Methylcyclopentane 80 10 249 10.25 -1.74 2.50
Cyclohexane 80 35 3.61 16.50 -0.13 -1.49
2,4-Dimethylpentane 80 30 1.63 5.01 -1.14 0.21
2-Methylhexane + 2_3-Dimethylpentane 80 7 1.55 5.08 -2.12 433
3-Methylhexane 80 1 1.28 231 -0.37 1.25
n-Heptane 80 19 214 8.38 -1.52 1.72
Methylcyclohexane 80 50 273 11.43 0.55 -1.52
2,2 4-Trimethylpentane 80 2 1.84 575 -2.29 892
2,2,3-Trimethylpentane 80 53 6.55 49.69 0.87 -0.68
2,3.4-Trimethylpentane 80 16 1.91 6.31 -1.64 327
3-Methylheptane 80 46 244 10.35 -0.31 -1.48
n-Octane 80 66 1.59 4.79 0.13 -1.82
2-Methylheptane 80 52 0.84 -0.16 0.16 -1.88
n-Nonane 80 57 1.82 5.59 032 -1.75
n-Decane 80 62 472 27.12 0.92 -0.46
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Table B-13. Shape Statistics for Pinson, Alabama (B2AL)

1995 Speciated NMOC Base Program

(Continued)
Non- Normal Lognormal
Compound Name Cases detects Skew Kurtosis  Skew  Kurtosis
n-Undecane %0 39 5.02 31.83 -0.38 -0.55
n-Dodecane 80 66 592 38.92 1.83 2.20
n-Tridecane 80 64 487 29.26 1.74 1.49
Ethylene 80 22 0.46 -0.54 -0.69 -1.20
Acetylene 80 27 2.89 15.66 -041 -1.49
Propylene 80 12 0.99 441 -1.45 0.93
Propyne 80 80 1.02 -2.05 1.02 -2.05
Isobutene + 1-Butene 80 10 1.11 322 -1.73 1.99
1,3-Butadiene 80 55 287 9.99 0.82 -1.01
t-2-Butene 80 73 7.10 56.11 3.31 10.21
¢-2-Butene 80 7 7.97 67.38 4.25 18.39
3-Methyl-1-Butene 80 78 8.19 69.43 6.58 43,75
1-Pentene 80 56 3.13 12.36 0.89 -0.93
2-Methyl-1-Butene 80 39 379 1535 -0.21 -0.09
Isoprene 80 2 1.62 3.59 -0.34 -0.47
t-2-Pentene 8O 36 6.64 52.11 -0.38 -0.98
c-2-Pentene 80 56 5.65 40.20 0.61 -1.13
2-Methyl-2-Butene 80 18 6.50 50.51 -0.89 0.37
Cyclopentene 80 77 6.18 43.17 3.95 14.81
4-Methyl-1-Pentene 80 25 1.12 2.88 -0.80 -1.06
1-Hexene 80 77 571 33.82 453 19.72
2-Methyl-1-Pentene 80 80 -1.02 -2.05 1.02 -2.05
2-Ethyl-1-Butene 80 79 7.31 55.88 6.45 41.60
t-2-Hexene 80 76 415 19.50 233 423
c-2-Hexene 80 77 427 18.04 3.77 12.79
1-Heptene 80 79 8.94 80.00 8.94 80.00
1-Octene 80 63 375 20.08 0.88 -0.91
1-Nonene 80 78 7.56 59.86 6.41 40.97
a-Pinene 80 1 0.58 -0.18 -1.89 6.44
b-Pinene 80 0 0.35 -0.86 -0.44 -0.66
1-Decene 80 78 6.50 42.44 6.22 37.63
1-Undecene 80 0 4.18 21.66 130 2.55
1-Dodecene 80 58 275 10.00 1.11 -0.63
1-Tndecene 80 73 377 16.53 2.44 435
TNMOC 80 0 2.16 7.69 -0.18 0.53
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Table B-14. Shape Statistics for Helena, Alabama (B3AL)

1995 Speciated NMOC Base Program

Non- Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
Benzene 79 0 1.27 1.67 -0.19 -0.46
Toluene 79 0 137 2.06 -0.30 -0.38
Ethylbenzene 79 4 0.71 0.00 -1.85 4.36
p-Xylene + m-Xylene 79 0 0.89 0.33 -0.45 -0.31
Styrene 79 4 0.34 1.76 -2.68 832
o-Xylene 79 4 0.66 -0.24 -1.76 3.90
p-Dicthylbenzenc 79 54 2.60 8.60 0.90 -1.07
Isopropylbenzene 79 78 889 79.00 889 79.00
n-Propylbenzene 79 41 0.87 0.00 0.17 -1.80
m-Ethyltoluene 79 3 0.56 -0.36 -2.06 5.89
p-Ethyltoluene 79 14 226 10.11 -1.00 -0.03
1,3,5-Trimethylbenzene 79 22 0.70 -0.10 -0.70 -1.14
o-Ethyltoluene 79 33 1.31 3.37 -0.19 -1.86
1,2,4-Trimethylbenzene 79 0 0.90 0.41 -0.34 -0.58
1,2,3-Trimethylbenzene 79 0 2.79 9.87 0.78 0.94
Ethane 79 6 0.15 -0.16 -2.06 3.94
Propane 79 0 2.89 15.28 -0.25 1.02
Isobutane 79 8 2.86 8.27 -0.96 1.41
n-Butane 79 1 2n 6.81 -0.20 3.07
Isopentane 79 0 2.93 842 0.68 0.06
_n-Pentane 79 0 2.94 8.65 0.68 0.13
Cyclopentane 79 44 3.65 15.80 0.67 -0.97
2,2-Dimethylbutane 79 20 3.69 1513 0.01 -0.68
2,3-Dimethylbutane 79 16 2.05 386 -0.53 -0.63
2-Methylpentane 79 2 263 6.76 -0.47 251
3-Methylpentane 79 1 231 5.27 -0.83 3.49
n-Hexane 79 1 244 5.84 -0.28 263
Methylcyclopentane 79 10 238 568 -0.98 0.86
Cyclohexane 79 36 0.96 0.34 -0.02 -1.87
2.4-Dimethylpentanc 79 16 2.20 5.11 -0.73 -0.37
2-Methylhexane + 2,3-Dimethylpentane 79 12 1.74 3.29 4131 076
3-Methylhexane 79 3 1.46 225 -2.06 6.70
n-Heptane 79 12 2.28 533 -0.86 0.32
Methylcyclohexane 79 43 1.37 0.93 034 -1.74
2,2,4-Trimethylpentane 79 3 1.92 3.64 -1.41 4.17
2,2,3-Trimethylpentane 79 51 1.59 1.81 0.78 -1.26
2,3,4-Trimethylpentane 79 12 1.65 2.94 -0.96 0.26
3-Methylheptane 79 32 1.25 2.06 -0.20 -1.75
n-Octane 79 19 2.07 5.73 -0.71 -0.73
2-Methylheptane 79 48 1.50 1.78 0.56 -1.57
n-Nonane 79 32 0.30 -1.22 -0.28 -1.83
n-Decane 79 21 4.06 23.05 -0.50 -0.94
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Table B-14. Shape Statistics for Helena, Alabama (B3AL)
1995 Speciated NMOC Base Program

(Continued)
Non- Normal Lognormal
Compound Name Cases detects Skew Kurtosis  Skew  Kurtosis
n-Undecane 79 13 5.37 31.21 -0.64 0.79
n-Dodecane 79 66 6.20 4493 215 3.35
n-Tridecane 79 67 4.15 21.17 2,14 3.03
Ethylene 79 32 0.92 0.20 -0.20 -1.77
Acetylene 79 35 0.65 -0.77 -0.09 -1.87
Propylene 79 17 0.56 -0.25 -0.98 -0.43
Propyne 79 79 1.02 -2.05 1.02 -2.05
Isobutene + 1-Butene 79 23 1.85 3.01 0.54 -1.17
1.3-Butadiene 79 65 2.56 5.94 1.88 1.77
t-2-Butene 79 63 332 11.30 1.77 1.56
c-2-Butene 79 55 3.19 10.60 1.20 -0.09
3-Methyl-1-Butene 79 63 3.48 13.71 1.76 1.48
1-Pentene 79 41 191 2.57 0.61 -1.24
2-Methyl-1-Butene 79 21 2.84 813 0.04 -0.90
Isoprene 79 0 2.19 7.40 -0.22 -0.64
t-2-Pentene 79 25 3.25 11.52 -0.22 -1.18
c-2-Pentene 79 42 3.23 11.02 0.51 -1.22
2-Methyl-2-Butene 79 27 3.87 16.18 0.07 -1.04
Cyclopentene 79 66 3.94 16.71 21 3.02
4-Methyl-1-Pentene 79 19 0.63 -0.12 -0.93 -0.75
1-Hexene 79 59 2.94 9.32 1.38 0.19
2-Methyl-1-Pentene 79 76 540 29.36 4.97 23.43
2-Ethyl-1-Butene 79 57 213 4.38 1.14 -0.54
t-2-Hexene 79 50 226 4.59 0.91 -0.79
¢-2-Hexene 79 67 2.70 6.86 2.05 240
1-Heptene 79 79 -1.02 -2.05 1.02 -2.05
1-Octene 79 51 1.07 -0.32 0.69 -1.48
1-Nonene 79 78 8.89 79.00 8.89 79.00
a-Pinene 79 1 1.54 295 -1.17 3.25
b-Pinene 79 0 1.22 1.36 -0.45 0.58
1-Decene 79 78 8.89 79.00 8.89 79.00
1-Undecene 79 1 3.21 13.42 -1.85 13.17
1-Dodecene 79 60 425 21.08 1.42 0.39
1-Tridecene 79 73 5.11 29.24 347 10.88
TNMOC 79 0 2.17 5.04 0.30 -0.16
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Table B-15. Shape Statistics for Dallas, Texas (DLTX)
1995 Speciated NMOC Base Program

Non- Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
Benzene 83 0 1.61 3.00 0.40 -0.47
Toluene 83 0 5.60 40.57 0.77 0.77
Ethylbenzene 83 0 1.97 436 0.46 -0.42
p-Xylene + m-Xylene 83 0 233 7.21 0.29 -0.23
Styrene 83 1 6.96 56.14 -2.16 20.09
o-Xylene 83 1 1.77 3.51 -1.49 7.86
p-Diethylbenzene 83 10 0.87 1.04 -1.72 2.08
Isopropylbenzene 83 77 4.61 2247 3.58 11.66
n-Propylbenzene 83 14 1.10 1.06 -1.14 0.21
m-Ethyltoluene 83 0 1.43 1.82 0.24 -0.64
p-Ethyltoluene 83 2 1.37 1.78 -1.54 5.85
1,3,5-Trimethylbenzene 83 1 1.33 1.14 -0.54 1.82
o-Ethyltoluene 83 22 091 039 -0.82 -0.99
1,2,4-Trimethylbenzene 83 1 1.41 1.72 -1.95 11.16
1,2,3-Trimethylbenzene 83 0 2.04 4.42 0.60 -0.08
Ethane 83 0 1.22 1.84 -0.18 0.06
Propane 83 0 147 2.69 0.01 -0.03
Isobutane 83 2 2.16 4.99 -2.16 9.59
n-Butane 83 0 1.05 1.04 -0.21 -0.19
Isopentane 83 0 8.41 74.29 1.45 5.08
n-Pentane 83 0 2.95 12.76 0.49 0.28
Cyclopentane 83 14 7.79 66.71 -0.79 0.69
2,2-Dimethylbutane 83 0 1.69 3.53 0.29 -0.57
2,3-Dimethylbutane 83 1 3.73 19.72 -0.96 6.28
2-Methylpentane 83 0 1.19 1.73 -0.17 -0.10
3-Methylpentane 83 0 1.62 3.57 0.24 -0.46
n-Hexane 83 0 1.84 403 0.50 -0.28
Methylcyclopentane 83 0 1.62 3.46 0.17 <035
Cyclohexane 83 2 453 30.60 -2.39 11.37
2.4-Dimethylpentane 83 6 422 25.62 -1.36 3.13
2-Methylhexane + 2,3-Dimethylpentane 83 0 9.04 82.09 240 12.45
3-Methylhexane 83 0 9.06 82.36 333 20.93
n-Heptane 83 0 895 81.04 1.98 938
Methylcyclohexane 83 0 868 77.53 1.73 7.14
2,2, 4-Tnimethylpentane 83 0 223 6.46 0.59 -0.30
2,2,3-Trimethylpentane 83 31 295 14.22 -0.21 -1.64
2,3 A-Trimethylpentane 83 0 1.61 2.45 0.41 -0.70
3-Methylheptane 83 2 1.49 2.42 -1.13 393
n-Octane 83 2 1.71 343 -1.47 5.98
2-Methylheptane 83 4 0.86 1.27 -2.45 773
n-Nonane 83 12 1.91 3.87 -0.85 0.19
n-Decane 83 1 4.86 3132 -0.18 1.37
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Table B-15. Shape Statistics for Dallas, Texas (DLTX)
1995 Speciated NMOC Base Program

(Continued)
Non- Normal Lognormal
Compound Name Cases detects Skew Kurtosis Skew  Kurtosis
n-Undecane 83 0 7.85 6549 . 1.46 4.04
n-Dodecane 83 60 3.27 12.86 1.20 -0.29
n-Tridecane 83 61 242 578 1.21 -0.35
Ethylene &3 12 1.17 1.47 -1.31 0.66
Acetylene 83 16 3.13 11.50 -0.67 -0.31
Propylene 83 0 1.63 276 0.40 -0.43
Propyne 83 82 9.11 83.00 9.11 83.00
Isobutene + 1-Butene 83 0 207 4.97 0.61 -0.14
1,3-Butadiene 83 39 121 0.28 0.13 -1.76
t-2-Butene 83 69 2.56 6.57 1.85 1.58
c¢-2-Butene 83 64 1.85 231 1.38 0.01
3-Methyl-1-Butene & 68 2.28 442 1.76 1.27
1-Pentene 83 49 3.59 15.14 0.85 -0.77
2-Methyl-1-Butcne 83 5 219 530 -0.87 1.86
Isoprene 83 15 1.35 1.10 -0.75 -0.37
t-2-Pentene ' 83 8 5.30 3345 -0.65 1.55
c-2-Pentene 83 17 1.81 4.02 -0.74 -0.59
2-Methyl-2-Butene 83 2 217 7.15 -1.03 313
Cyclopentene 83 65 429 20.93 1.65 1.29
4-Methyl-1-Pentene 83 26 0.91 0.89 -0.64 -1.36
1-Hexene ' 33 65 2.39 5.69 1.49 0.37
2-Methyl-1-Pentene ' 83 81 7.48 5848 6.49 41.84
2-Ethyl-1-Butene 83 81 8.06 67.74 6.67 44.89
t-2-Hexene 83 47 1.42 1.32 0.47 -1.58
c-2-Hexene 83 62 3.50 15.19 1.35 0.19
1-Heptene 83 82 211 83.00 9.11 83.00
1-Octene 83 46 1.33 1.64 036 -1.73
1-Nonene 83 79 4.49 19.03 434 17.42
a-Pinene 83 17 2.95 15.34 -0.89 -0.52
b-Pinene 83 1 223 6.67 -2.24 13.17
1-Decene 83 80 7.21 56.22 5.26 27.06
1-Undecene 83 0 494 32.67 0.83 1.02
1-Dodecene 83 60 3.27 14.24 1.13 -0.55
1-Tridecene 83 73 7.33 60.09 2.69 6.34
TNMOC 83 0 5.94 44.45 1.01 224
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Table B-16. Shape Statistics for Fort Worth, Texas (FWTX)
1995 Speciated NMOC Base Program

Non- ' Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
Benzene 79 0 1.40 1.55 -0.10 -0.13
Toluene 79 0 1.51 243 0.02 -0.59
Ethylbenzene 79 1 1.53 2.76 -1.26 536
p-Xylene + m-Xylene : 79 0 1.62 2.87 -0.10 -0.04
Styrene 79 3 0.54 0.34 -3.21 12.50
o-Xylene 79 2 1.60 3.06 -1.84 6.66
p-Diethylbenzene 79 17 0.88 0.85 -1.12 032
Isopropylbenzene 79 75 4.69 21.64 427 16.92
n-Propylbenzene 79 20 0.77 -0.07 -0.80 -0.92
m-Ethyltoluene 79 2 1.35 1.72 -1.92 7.04
p-Ethyltoluene 79 4 1.37 1.74 -1.51 3.55
1,3,5-Tnmethylbenzene 79 5 1.45 1.94 -1.29 2.53
o-Ethyltoluene 79 19 0.90 0.61 -0.95 -0.72
1,2,4-Trimethylbenzene 79 0 1.47 2.14 0.05 0.20
1,2,3-Trimethylbenzene 79 0 3.97 19.03 0.73 2.38
Ethane 79 0 2.14 7.70 -0.16 -0.04
Propane 79 0 6.37 47.71 0.93 2.84
Isobutane 79 0 222 5.93 0.26 -0.24
n-Butane 79 0 2.88 10.19 0.60 0.14
Isopentane 79 0 3.86 18.31 0.82 0.59
n-Pentane 79 1 278 9.04 -1.49 9.23
Cyclopentane 79 7 8.16 69.86 -0.02 1.96
2,2-Dimethylbutane 79 0 3.67 16.77 -0.48 283
2,3-Dimethylbutane 79 1 3.09 11.98 -0.58 3.56
2-Methylpentane 79 0 234 7.36 -0.27 1.04
3-Methylpentane 79 0 2.12 5.63 012 0.13
n-Hexane 79 0 201 4.50 0.35 -0.35
Methylcyclopentane 79 0 1.65 251 0.12 -0.31
Cyclohexane 79 0 0.84 0.00 -0.21 -0.37
2.4-Dimethylpentane 79 1 1.51 2.19 -0.67 296
2-Methylhexane + 2,3-Dimethylpentane 79 0 1.22 0.98 -0.02 -0.66
3-Methylhexane 79 0 1.02 0.50 -0.03 -0.70
n-Heptane 79 0 1.18 0.50 0.09 -0.79
Methyleyclohexane 79 0 0.53 -0.59 -0.40 -0.73
2.2 4-Trimethylpentane 79 0 1.26 0.80 024 0.82
2,2, 3-Trimethylpentane 79 19 1.16 1.19 -0.77 -0.92
2,3,4-Trimethylpentane 79 0 1.36 1.21 0.14 0.73
3-Methylheptane 79 3 1.49 1.82 -0.99 239
n-Octane 79 2 1.26 1.71 -1.58 562
2-Methylheptane 79 3 2.96 14.35 -1.99 7.57
n-Nonane 79 12 1.57 345 -1.09 039
n-Decane 79 7 4.05 24.32 -1.31 213
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Table B-16. Shape Statistics for Fort Worth, Texas (FWTX)
1995 Speciated NMOC Base Program

(Continued)
Non- Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
n-Undecane 79 6 6.09 43.95 -0.97 272
n-Dodecane 79 65 8.49 74.08 2.13 3.79
n-Tridecane 79 65 837 72,53 2.17 398
Ethylene 79 10 1.27 1.16 -1.11 0.49
Acetylene 79 20 1.19 1.00 -0.80 0.90
Propylene 79 3 1.30 1.24 -1.25 3.48
Propyne 79 79 1.02 -2.05 1.02 -2.05
Isobutene + 1-Butene 79 0 1.51 1.77 0.02 1.11
1,3-Butadiene 79 43 1.39 1.42 032 -1.78
t-2-Butene 79 56 4.56 2401 1.19 -0.18
c-2-Butene 79 51 477 26.23 0.94 -0.60
3-Methyl-1-Butene 79 60 5.14 31.26 1.53 0.88
1-Pentene 79 41 3.66 12.58 0.77 -0.49
2-Methyl-1-Butene 79 8 478 25.61 -0.50 1.30
Isoprenc 79 14 0.99 1.13 -1.12 0.09
t-2-Pentene 79 9 412 20.05 -0.58 0.88
¢-2-Pentene 79 20 3.92 19.38 -0.42 -0.82
2-Methyl-2-Butene 79 .6 441 22.69 -0.71 1.71
Cyclopentene 79 60 3.89 17.83 1.46 0.57
4-Methyl-1-Pentene 79 22 1.42 3.60 -0.72 -1.11
1-Hexene 79 58 2.57 7.36 1.18 -0.45
2-Methyl-1-Pentene 79 - n 7.22 54.45 6.28 3897
2-Ethyl-1-Butene 79 16 8.60 76.12 5.87 36.48
t-2-Hexene 79 48 1.71 254 0.66 -1.37
¢-2-Hexene 79 52 237 583 0.89 -0.92
1-Heptene 79 77 6.64 45.01 6.26 38.58
1-Octene 79 36 246 8.89 0.06 -1.69
1-Nonene 79 76 530 28.02 4.99 23.66
a-Pinene 79 23 1.99 5.85 -0.64 -1.22
b-Pinene 79 1 1.77 5.08 -2.52 15.17
1-Decene 79 69 2.56 521 232 3.56
1-Undecene 79 0 410 2407 0.04 255
1-Dodecene 79 62 2.11 352 1.50 038
1-Tridecene 79 68 2.46 4.88 2.17 2.87
TNMOC 79 0 L71 3.28 031 -0.39
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Table B-17. Shape Statistics for Juarez, Mexico (JUMX)

1995 Speciated NMOC Base Program

Non- Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
Benzene 49 0 0.95 1.56 -0.53 -0.24
Toluene 49 0 203 6.55 -0.14 -0.05
Ethylbenzene 49 0 1.30 1.19 -0.11 -0.48
p-Xylene + m-Xylene 49 0 1.47 1.85 -0.07 -0.56
Styrene 49 0 353 14.57 1.00 1.68
o-Xylene 49 0 1.32 1.33 -0.13 -0.61
p-Diethylbenzene 49 5 254 975 171 275
Isopropylbenzene 49 42 311 9.71 2.26 354
n-Propylbenzene 49 4 0.34 -0.22 -2.24 481
m-Ethyltolnene 49 1 0.75 0.12 -1.96 712
p-Ethyltoluene 49 1 0.91 0.14 -1.24 3.20
1,3,5-Trimethylbenzene 49 2 1.54 223 -1.26 3.07
o-Ethyltoluene 49 7 1.37 2.23 -1.51 1.30
1,2,4-Trimethylbenzene 49 0 0.95 0.64 -0.69 0.59
1,2,3-Trimethylbenzene 49 0 226 7.87 0.19 0.60
Ethane 49 0 2.25 6.83 022 0.16
Propane 49 3 6.63 4538 -1.75 5.27
Isobutane 49 0 1.00 0.99 -0.15 -0.84
n-Butane 49 0 1.64 4.03 -0.07 -0.51
Isopentane 49 0 3.15 13.37 0.26 0.07
n-Pentane 49 1 1.74 4.48 -3.04 15.45
Cyclopentane 49 4 6.01 38.87 -0.73 2.75
2,2-Dimethylbutane 49 10 0.29 -1.04 -0.71 -1.08
2,3-Dimethylbutane 49 2 5.68 36.37 -1.34 4.99
2-Methylpentane 49 0 1.14 1.93 -0.23 -0.78
3-Methylpentane 49 0 0.83 0.24 -0.31 -0.36
n-Hexane 49 0 1.09 1.31 -0.12 -0.87
Methyleyclopentane 49 0 0.71 0.27 -0.29 -1.03
Cyclohexane 49 0 1.30 3.03 -0.15 -0.31
2,4-Dimethylpentane 49 2 1.06 1.80 -2.16 6.74
2-Methylhexane + 2,3-Dimethylpentane 49 0 3.68 19.57 -0.30 0.56
3-Methylhexane 49 0 5.26 3291 0.61 2.28
n-Heptane 49 0 3.83 2041 . -0.12 0.34
Methyleyclohexane 49 0 349 15.56 0.42 -0.25
2,2 4-Trimethylpentane 49 0 1.04 207 -0.71 0.46
2,2,3-Trimethylpentane 49 13 122 3.40 -0.82 -1.03°
2,3,4-Trimethylpentane 49 2 0.93 1.18 -1.90 5.39
3-Methylheptane 49 5 0.90 1.02 -1.51 1.86
n-Octane 49 2 4,66 26.87 -1.06 4.07
2-Methytheptane 49 6 0.74 092 -1.70 2.07
n-Nonane 49 5 445 2330 -0.44 1.53
n-Decane 49 0 2.61 6.16 1.02 0.65
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Table B-17. Shape Statistics for Juarez, Mexico (JUMX)
1995 Speciated NMOC Base Program

(Continued)
Non- Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
n-Undecane 49 0 3.13 10.20 1.40 1.53
n-Dodecane 49 32 539 32.80 0.94 -0.66
n-Tridecane 49 33 3.86 16.87 0.98 -0.70
Ethylene 49 6 1.07 2.24 -1.74 212
Acetylene 49 6 1.08 2.64 -1.70 1.98
Propylene 49 2 . 1.23 2.94 -1.82 5.12
Propyne 49 49 1.03 -2.09 1.03 -2.09
Isobutene + 1-Butene 49 0 1.90 6.97 -0.36 0.67
1,3-Butadiene 49 25 1.14 0.16 0.22 -1.84
t-2-Butene 49 36 1.99 436 1.15 -0.60
c-2-Butene 49 29 4.00 17.48 0.69 -0.97
3-Methyl-1-Butene 49 40 1.95 246 1.72 1.04
1-Pentene 49 23 1.66 3.16 0.10 -1.78
2-Methyl-1-Butene 49 5 0.78 0.57 -1.54 1.85
Isoprene 49 10 6.37 42.12 0.06 1.46
t-2-Pentene 49 11 379 14.49 -0.34 -0.37
¢-2-Pentene . 49 13 132 272 -0.80 -0.99
2-Methyl-2-Butene 49 6 1.79 424 -1.14 0.73
Cyclopentene 49 38 211 391 1.47 0.38
4-Methyl-1-Pentene 49 42 2.54 5.07 2.22 321
1-Hexene 49 32 1.24 0.56 0.71 -1.49
2-Methyl-1-Pentene 49 46 4.11 16.20 3.82 13.26
2-Ethyl-1-Butene 49 49 1.03 -2.09 1.03 -2.09
t-2-Hexene 49 13 1.23 206 -0.64 -1.10
¢-2-Hexene 49 31 1.56 2.06 0.70 -1.37
1-Heptene 49 45 4.74 21.89 362 12.44
1-Octene 49 19 0.13 -1.48 -0.36 -1.81
1-Nonene 49 38 1.74 1.58 1.42 0.08
a-Pinene 49 5 274 10.26 -1.19 1.27
b-Pinene 49 0 0.48 -0.45 -0.24 -0.74
1-Decene 49 48 7.00 49.00 7.00 49.00
1-Undecene 49 0 247 7.35 0.85 0.38
1-Dodecene 49 32 1.17 0.11 0.70 -1.52
1-Tridecene 49 39 2.11 4.00 1.57 0.59
TNMOC 49 0 3.13 13.47 0.52 0.25°
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Table B-18. Shape Statistics for New Orleans, Louisiana (NOLA)
1995 Speciated NMOC Base Program

Non- Normal Lognormal
Compound Name Cases detects Skew  Kurtosis Skew  Kurtosis
Benzene 79 0 1.54 2.09 0.21 -0.78
Toluene 79 0 1.76 2.98 0.50 -0.77
Ethylbenzene 79 0 1.67 2.49 0.37 -0.87
p-Xylene + m-Xylene 79 0 1.66 2.40 0.26 -1.02
Styrene 79 0 2.00 6.14 0.48 1.27
o-Xylene 79 4 1.65 230 -0.98 201
p-Dicthylbenzene 79 39 1.34 1.31 0.14 -1.84
Isopropylbenzene 79 75 428 17.07 4.19 16.02
n-Propylbenzene 79 49 6.55 50.90 0.76 -1.02
m-Ethyltoluene 79 14 1.69 253 -0.96 0.02
p-Ethyltoluene 79 28 1.65 222 -0.03 -1.48
1,3,5-Tnmethylbenzene 79 32 282 10.86 0.09 -1.47
o-Ethyltoluene 79 46 1.57 2.01 0.49 -1.63
1,2,4-Trimethylbenzene 79 0 1.72 2.66 0.68 -0.54
1,2,3-Trimethylbenzene 79 0 442 2407 1.10 290
Ethane .79 1 0.78 -0.33 -0.98 237
Propane 79 0 1.56 402 -0.11 -1.03
Isobutane 79 2 1.15 1.42 -1.18 2.55
n-Butane 79 0 1.31 1.52 -0.02 -1.19
Isopentane 79 0 1.99 435 0.17 -1.03
n-Pentane 79 1 1.76 3.60 -0.77 249
Cyclopentane 79 38 1.41 1.50 0.17 -1.73
2,2-Dimethylbutane 79 8 211 10.77 -1.78 238
2,3-Dimethylbutane 79 14 8.66 76.20 -0.41 028
2-Methylpentane 79 0 1.57 2.32 0.21 -1.15
3-Methylpentane 79 2 1.38 1.50 -1.72 6.28
n-Hexane 79 1 1.59 1.94 -0.47 1.03
Methyleyclopentane 79 3 1.17 0.35 071 0.74
Cyclohexane 79 13 534 37.73 -1.04 0.27
2,4-Dimethylpentane 79 14 202 452 -0.68 -0.30
2-Methylhexane + 2,3-Dimethylpentane 79 2 242 6.18 -0.59 240
3-Methylhexane 79 0 2.83 10.27 0.19 1.40
n-Heptane 79 6 287 11.30 -0.69 0.79
Methylcyclohexane 79 25 1.54 291 -045 -1.45
2,2 4-Trimethylpentane 79 1 1.80 3.37 -0.33 1.58
2,2 3-Trimethylpentane 79 48 214 5.05 0.62 -1.43
2,3,4-Trimethylpentane 79 16 201 4.78 -0.55 -0.63
3-Methylheptane 79 26 2.12 437 -0.07 -1.38
n-Octane 79 19 233 8.84 -0.65 -0.84
2-Methylheptane 79 34 236 7.13 0.02 -1.63
n-Nonane 79 43 1.75 3.63 0.35 -1.69
n-Decane 79 27 4.80 3164 - -017 -1.27
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Table B-18. Shape Statistics for New Orleans, Louisiana (NOLA)
1995 Speciated NMOC Base Program

(Continued)
Non- Normal Lognormal
Compound Name Cases detects Skew Kurtosis  Skew  Kurtosis
n-Undecane 79 24 7.44 60.56 -0.10 -0.64
n-Dodecane 79 67 4.96 30.50 2.16 312
n-Tridecane 79 63 2.16 3.51 1.59 0.67
Ethylene 79 43 1.83 3.36 039 -1.67
Acetylenc 79 43 1.69 2.46 0.38 -1.66
Propylene 79 20 1.90 4.08 -0.40 -1.06
Propyne 79 79 1.02 -2.05 1.02 -2.05
Isobutene + 1-Butene 79 3 2.10 4.87 -1.47 4.69
1,3-Butadiene 79 52 1.46 1.05 0.75 -1.38
t-2-Butene 79 62 1.85 2.05 1.46 0.22
c-2-Butene 79 59 1.74 215 1.21 -0.45
3-Methyl-1-Butene 79 70 3.13 9.78 2.54 4,74
1-Pentene 79 56 5.85 37.16 1.28 0.28
2-Methyl-1-Butene 79 36 1.45 1.04 0.24 -1.61
Isoprene 79 11 2.00 4.80 -0.98 0.31
t-2-Pentene 79 33 1.53 1.74 -0.03 -1.68
c-2-Pentene 79 46 1.56 1.57 0.51 -1.57
2-Methyl-2-Butene 79 36 1.57 134 0.18 -1.62
Cyclopentene 79 61 2.62 8.40 1.43 0.25
4-Methyl-1-Pentene 79 45 1.74 2.80 0.45 -1.62
1-Hexene 79 53 7.82 65.87 1.07 -0.29
2-Methyl-1-Pentene 79 75 7.10 54.28 4,48 19.47
2-Fthyl-1-Butene 79 75 5.94 3745 447 19.20
t-2-Hexene 79 55 220 4.44 1.03 0.74
¢-2-Hexene 79 61 1.98 3.22 1.41 0.13
1-Heptene 79 76 5.02 24.09 494 23.04
1-Octene 79 57 1.52 1.04 1.08 -0.77
1-Nonene 79 76 6.07 39.42 5.08 25.02
a-Pinene 79 1 -0.13 -0.18 -4.59 28.99
b-Pinene 79 0 1.68 7.54 -0.51 217
1-Decene 79 78 8.89 79.00 8.89 79.00
1-Undecene 79 0 2.99 10.32 0.78 1.25
1-Dodecene 79 62 2.84 9.03 1.50 0.41
1-Tridecene 79 72 6.29 45.35 3.27 9.88
TNMOC 79 0 1.20 0.60 0.39 -1.00
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Appendix C

Statistical Analysis Results
for the
Speciated NMOC Option




Table C-1. Number and Frequency of Occurrence for the 1995 Speciated NMOC

Option Program
Overall NWNJ P2NJ
Compound Occurrence Frequency Occurrence Frequency Number Frequency

Benzene 16 100% 8 100% 8 100%
Toluene 16 100% 8 100% 8 100%
Ethylbenzene 16 100% 8 100% 8 100%
m-Xylene/p-Xylene 16 100% 8 100% 8 100%
Styrene 16 100% 8 100% 8 100%
o0-Xylene 16 100% 8 100% 8 100%
Isopropylbenzene 9 56% 5 63% 4 50%

n-Propylbenzene 16 100% 8 100% .8 100%
m-Ethyltoluene 16 100% 8 100% 8 100%
p-Ethyltoluene 14 88% 7 88% 7 88%

1,3,5-Trimethylbenzene 16 100% 8 100% 8 100%
o-Ethyltoluene 16 100% 8 100% 8 100%
1,2,4-Trimethylbenzene 16 100% 8 100% 8 100%
1,2,3-Trimethylbenzene 16 100% 8 100% 8 100%
m-Diethylbenzene 10 63% 6 75% 4 50%

p-Diethylbenzene 15 94% 8 100% 7 88%

AromaticAverage 15 924% 8 95% 7 92%

Ethane 15 94% 8 100% 7 88%

Propane 16 100% 8 100% 8 100%
Isobutane 16 100% 8 100% 8 100%
n-Butane 16 100% 8 100% 8 100%
Isopentane 16 100% 8 100% 8 100%
n-Pentane 16 100% 8 100% 8 100%
2,2-Dimethylbutane 16 100% 8 100% 8 100%
Cyclopentane 15 94% 7 88% 8 100%
2,3-Dimethylbutane 15 94% 7 88% 8 100%
2-Methylpentane 16 100% 8 100% 8 100%
3-Methylpentane 14 88% 8 100% 6 75%

n-Hexane 16 100% 8 100% 8 100%
Methylcyclopentane 16 100% 8 100% 8 100%
2,4-Dimethylpentane 16 100% 8 100% 8 100%
Cyclohexane 15 94% 7 88% 8 100%
2-Methylhexane 16 100% 8 100% 8 100%
2,3-Dimethylpentane - 16 100% 8 100% 3 100%
3-Methylhexane 16 100% 8 100% 8 100%
2,2,4-Trimethylpentane 16 100% 8 100% 8 100%
n-Heptane 16 100% 8 100% 8 100%
Methylcyclohexane 15 94% 7 88% 8 100%
2,2,3-Trimethylpentane 15 94% 7 88% 8 100%
2,3,4-Trimethylpentane 16 100% 8 100% 8 100%
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Table C-1. Number and Frequency of Occurrence for the 1995 Speciated NMOC

Option Program

Compound

2-Methylheptane
3-Methylheptane
n-Octane
n-Nonane
n-Decane
n-Undecane
n-Dodecane
Paraffin Average
Ethylene
Acetylene
Propylene
Propyne
Isobutene
1-Butene
1,3-Butadiene
trans-2-Butene
cis-2-Butene
3-Methyl-1-butene
1-Pentene
2-Methyl-1-butene
Isoprene
trans-2-Pentene .
cis-2-Pentene
2-Methyl-2-butene
Cyclopentene
4-Methyl-1-pentene
1-Hexene
2-Methyl-1-pentene
2-Ethyl-1-butene
trans-2-Hexene
cis-2-Hexene
1-Heptene
1-Octene
1-Nonene
a-Pinene
b-Pinene
1-Decene
1-Undecene
1-Dodecene
Olefin Average

Overall NWNJ P2NJ
Occurrence Frequency OQccurrence Frequency Number Frequency
-16 100% 8 100% 8 b 100%
16 100% 8 100% 8 100%
16 100% 8 100% 8 100%
16 100% 8 100% 8 100%
11 69% 7 88% 4 50%
16 100% 8 100% 8 100%
16 100% 8 100% 8 100%
16 97% 8 98% 8 97%
16 100% 8 100% 8 100%
16 100% 8 100% 8 100%
16 100% 8 100% 8 100%
13 81% 7 88% 6 75%
16 100% 8 100% 8 100%
7 44% 4 50% 3 38%
16 100% 8 100% 8 100%
15 94% 7 88% ] 100%
15 94% 7 88% 8 100%
14 88% 7 88% 7 88%
15 94% 7 88% 8 100%
15 94% 7 88% ] 100%
16 100% 3 100% 8 100%
16 100% 8 100% 8 100%
15 94% 7 8% 8 100%
16 100% 8 100% 8 100%
15 94% 7 88% 8 100%
9 56% 4 50% 5 63%
5 31% 3 38% 2 23%
12 75% 6 75% 6 75%
0 0% 0 0% 0 0%
14 88% 7 88% 7 88%
13 81% 7 88% 6 75%
15 94% 7 88% 8 100%
15 94% 7 88% 8 100%
5 31% 3 38% 2 25%
16 100% 8 100% 8 100%
14 88% 8 100% 6 75%
16 100% 8 100% 3 100%
16 100% 8 100% 8 100%
7 44% 6 75% 1 13%
13 82% 7 83% 7 82%
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Figure C-1. Frequency and Concentration Distribution of Aromatics at NWNJ in 1995
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Figure C-2. Frequency and Concentration Distribution of Paraffins at NWNJ in 1995
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Figure C-3. Frequency and Concentration Distribution of Olefins at NWNJ in 1995
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Figure C-4. Frequency and Concentration Distribution of Aromatics at P2NJ in 1995
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R Bl | Y, S i N A S S |

s0% \

80% \

g e \\ ; 1“\ [ \\
;0 \ = \
s ¥ T \
£ o D I T \
H 17 !
| \

11
|
l

30%

20%

=
|

10% \ N
! | ) 1
0% E -
P38t TR SR | § 8 2 - P bt PR
= £ £ =z F E 2 F ot i 0§58 & g .E.EE
SRR ERERERRER R R R RRERERRER R
_ a”E‘ =z T2 4 o3 2 03 I 303 ic - 2
95 Parcentile e’ = E B 8 ¥ 4 32 3 £ = =
@ Median ; g 4 % ; ;EE

5 Percentite Speciaied Olefins

- Frequency

Figure C-6. Frequency and Concentration Distribution for Olefins at P2NJ in 1995
C-5




9-D

16T 05°€T SI'6 P91 TI'6 SUON  S0'66 T suging-u
b9'C 0111 169 9I'0T  90°L SUON  TH'9¥ 9.1 auBINqos]
vT'C S0°91 SI¥l LI'6T  88'Cl  QJUON  Ob'+9 SOt | suedorg
p1'g €St 60°'€ 96t 90'¢ SUON  L0°SI LTO sueylg
20T 10°€S £0°99 S6'T8  OV'IL  dUON  LLPOT 16'€7 SOpBWOLY [B)0 ],
86T SOl 18°0 Tl 860 JUON SOV 00 suazuaqAyaIg-d
98 650 STO 650 z$°0 Y00 681 700 QuazuaqAy)arg-w
98°1 16°C we $9'¢ bT'e 89'T 9601 0€'1 SUSZUQAYIOUILL -7 |
1T 1€ 8¢'T 61'¢€ 8P'T vo'e  L9ET 99°0) QUIZUSAYIIWILL L -H 7|
50T 0L0 80 SO'1 LLO SUON 79T L1O suan[o}[Ayg-0
$0°T SL'1 6L'T 6C°C €9°1 LI'T 0L 90 SUIZUIQAYIWILL -G C°]
8I't 1€1 101 pL'l 09'1 b00  b9Y 00 suanjoyAyg-d
L6°1 ¥$'C 9T'¢ 66'€ 86'C QUON  [H'6 P11 suanjolAyig-w
91T €L°0 $8'0 60°1 680 SUON  €4'T €20 suszuaq[Adoid-u
£L°¢ €€°0 SI°0 0£'0 0Z'0 70'0 801 00 suazuaqjidoidos]
00T £1°¢E 9L'¢ 99t 18°€ SUON  6£°TI AN audjAx-0
1.1 6L°0 671 8%’ LT1 QUON  €£°¢ LSO sua1fig
S6'1 00’8 81°01 Il HF6 suoN  01°0¢ 9L'€ sus[AX-djousjAy-w
86'1 Iz 96'C $9°¢ £8°C UON  OF'6 ¥6°0 QUAZUIG[AY)
¥T'T 9b' T bh'ST LLEE €87  dWON  SI08 vS'L suanjoL
86T 09'9 €S 88°9 0l'y 181 0¥z SE'l JuZUSE

UOBIA( uonRBIAd(Q UL ULy .nn_—umE IPOJA] WNWIXEJA] WINWITUIPA puncdmo))

—uhﬂ@ﬁﬂwm _u..ﬁ—u-.-uaw UM.-“-UEQQU u_uosﬂ—a_h<

IPRUICID NPUWIIAY

Aipqertes (Oqdd) uonenuasue) (Oqdd)
PIIRSEILA] JO hu:owﬁuh —w.ﬁ-—uo ouﬂﬁm uonenuaduo))

wesgorq uondQ DONMIN PaIe1Rds s661 243 10§ sansHe)g Lrsurung z-0 d|qe],



LD

€T 201 LO'1 ov'l 0g'l 60  66°€ 670 sueydeyjAyaN-¢
08'C 9L°0 §S°0 $8°0 8.0 SUON  €6C Zro sueydayAyIaN-Z
1T 62T S6'l £L°C LST SUON  76'8 150 sujued[AylPWL [ -4*€°T
80°€ S6'0 $8°0 8T'1 60 UON 16T $0°0 sugpuad[ AW -¢‘T°T
e 28’1 LT 26’1 79'1 SUON 9§/ v0°0 auexaqO]AAYIRA
6€°C 86'1 $9'1 0£'C 60'C SUON  $T'8 050 augydoy-u
W 169 S¥'S 8L'L bE9 W61 LOLT 89'1 surjuadAylewLi] -4Z°C
50T LTE ¢ SEY 8¢ SUON  9S°¢l 81°1 SUBXIY[AYON-€
LT 11'C 0L'1 by'T 66'1 JUON  §¢'8 750 surtuadiAyjewig-£°z
£¢'C SL'T 6v'C 8¢€'€ 60°'€ suoN  €F'11 850 oueXay[AYIoN-T
€T'¢ 011 $9°0 601 8L°0 170 1EY 700 3uExayo1d4)
5T 99 ¥T'1 44 pE'l suoN 7§59 9¢'0 suejuadjAyeuniq-+g
€8T ¥9'€ 19 60y 65T SUON 6’11 $S0 suejuadop oAyl
0T'€ vT'8 €LY €78 'S SUCN  0b'9C €L°0 aueXay-u
9’9 0r'9 vZ'T 796 9T Y00 $60T ¥0°0 suejuad|AYIdIN-¢
88T 09'6 91'0 06'6 b9'L SUON  ET'LE ob'1 sueyuad[AYRI -7
8T'¥ oS 90'C 00y L6'T suoN  8¢'LI ¥0°0 sueInqAYIPWI-£7
e 2d| £6°0 SS'1 6T'1 JUON  $0'S $0°0 suejuado[od)
SLT $ET €1 AN 'l SUON  SP'8 620 aueINqAYIPWII-Z 7
¥T'e 9¢'LT w6 L9'81 1111 SuoN  1£°801 88°1 auBUSJ-U
€L'C 99'81 89°ST TEET  16'pl BUON LG9S P0'T ouejuados]
UOHBIAd( UOHBIAY([  UBIIN UBITA UBIPIJAl IPOJAl WINWIXE] UWINMIUIA punoduio))

piEpue)S PIEBPUE)S JLIJPUW0IS IPUWIPLIY
LW WY

Aniqeriep (Dqdd) uenenuaduo) (oqdd)
paanseay] Jo Aouapua g, jeayus)) sduEy UonLIPUIIUD))

weigo1g uondQ DOWN PAJe1ddds G661 29 10J saspe)g Arewrung “z-) dqeL,




8-

(493 8l L0 tL'l 6L0 SUON  88'¥ ¥0°0 U -Z-SID
ILC 9LT 0r't Lt 61’1 61l 8911 SE0 JudURJ-Z-SUen)
L8C £e'e £9'1 19°C 00'¢ SUON 808 ¥C0 _ suaidos|
96'C 090 60 290 050 SUON  64'C ¥0°0 auang- [-[AYs-T
pLt 61'C ¥8'0 99°'1 v6'0 JUON 71’6 $0°0 UU3d-1
€Lt £8°0 Pe0 690 |84 00 S ¥0°0 aung-[-[APRN-€
65°¢ 68’1l 8L0 o'l 80 8¢0 19°L ¥0°0 SULINH-T-S10
6v't 16'1 €60 99'1 (4! Ltv'o 8L Y00 auaing-¢-suen
8¢°C 6’0 080 111 06’0 SUON  Zb'€ ¥20 susipeing-¢|
[$% % LLO €10 I+'0 P00 ¥0'0  tI'E ¥0°0 suang-|
8¢C ¥0'8 8E9 006 E0°L SUON  [T'CE 106°C ousInqosy
91°¢C €t0 0t'o 0’0 00 L1001 800 sufdoig
£EC 97’3 6v'L LE'01 90'L SUON  £T'9C I+'C suajAdoig
PL'T LE'IT §6°01 90’81 9t'TI SUON  £V'L8 et IS INE S
6F'C 6t vl oI'lI c19l 81°¢l JUON  GO0'SS e aualAyrg
0¢°t £8°0£1 06°621 SSPLT  TOCLT UWON  IRPIS LT'LE sugjered [g)o ]
£8°¢C 61°11 1T¢C 00°¢ L'l SUON  [9'0% Lo AUBIIPO(J-U
Z8'C AR ¢8T 979 19°C SUON  6£'95 LLQ auedapur)-u
9S'p 090 8C0 190 E¥ o v0'0  8L'1 ¥0°0 uBIS(J-u
Y81 060 ol'l 0r'l 6Tl SUON LIV 170 QUBUON-U
0r'¢e el 1e'1 691 8v'1 SUON  8.L°¢ 6t0 JuEBRO-u

UoNEIAY(] UOnRIAI( UBIA UBIA] UEBIPIJAl PO WINWIXBJA] WINWEITUIA] punodumo))

pitpue)§ plepuB)S ILIJIUI0IT) IPUWIPLIY

JLIJBUI0IT) DINPWPLIY

Aiqenes (Oqdd) wopesyuasue) (Oqdd)
PINSBIA] Jo AdUIpUl I, [B1)UI) aduey wonEIUIIUL))

‘wea301g wondQ DONN Parerdads S661 oW 10§ SISHENS ATeurung -7-0 Qe



:sa8ujuaniag
61°C €0°EHT 8L'19C LSOVE QI8P SUON 86996 9768 (parerdads) DOWNL
01T 98667 001¢ €p'86E 8P P6E  SUON  LTHOZI  p6601  (Sumowqun m) JOWNL
9¢'Z $6'69 1209 L0V PESL  UON  [PLET 0€07 suyd[Q [810,L
6v'C 81°0 £0°0 Zro ¥0'0 P00 PLO ¥0°0 ou223po(-|
bh'T LS0 50 SL'O €90 9¢0 01T LOO 9UA2dPUN-|
08'l vS'€ bT'S Zro 96y SUON  ¥TPI €51 audds(-1
b6'T 9¢'0 pE0 1S°0 90 o0 9Tl 00 suauld-q
6'1 1€0 €70 1S°0 L¥0 QUON 'l 11°0 susuid-e
ov'€ 1€°0 800 0T'0 $00 p0'0 811 00 QUSUON-
8¢ 750 8T0 S0 LEO p0'0  £9'1 00 U190~ |
L1E L80 L90 SO'1 880 SUON  ZI'E #0°0 susidoH-{
iv'e 0v'0 L1°0 £€'0 S1°0 o0 6C1 00 QUIXIH-T-SId
16'¢ 0L0 PE0 890 b$°0 P00 65T 00 JUIX3IH-T-suBL)
00°T 000 v0'0 v0'0 v0'0 P00 P00 v0°0 auanq- [-[APg-7
4:43 190 0Z'0 SAL L10 v00  LTT 00 oudjuad- [-[APIN-C
bL'l 90°0 SO0 900 $00 00 €20 00 SUIXSF]-|
L6'E €50 £1°0 vE0 600 v0'0 191 v0°0 suduad-[-[AYRIN-H
£0°¢ 9%°0 0€'0 6v°0 L¥'0 010  £8'1 00 suauadorah)
96'C 6P T 91'¥ or'T 0F'C 9002 S0 auang-Z-1AyIs -7

uoneIA([ uoneIAd(g UBIA UBIA UBIPIJA] 9POJA WNUIXEJA] WINWIUIIA punodmo)

piepue)S PpJEpUE)S OLIJIW0OID) IPWYIY
JLIPWO0IN) IPWPLIY
AiqeLiep (Dqdd) uopenyuasuo) (Dqdd)
PAINSEIN Jo LOUIpua [, [eHUI) Jasuey uonRIIWIIUCY)

wexdosd uonndQ DOJAN pAeAds S661 1) 10] sousyelg Ligwwing *7-) JqEL




01-2
Y%tbl %9 %etT %t %bl  %ST %9¢ %l SURIO
%L11 %6 %0¢ %0¢ %6y %0S %LL %1t Suljjereqd
%CCl1 %S %ST %9T %9T %Ll %St %91 sonewory
UoneIAy(] uUonEBIAI(Q UBIIA UEdJ\]  UBIPIJA] APOJA WNWIIXEJ\ WRWIMIIA punodwmo)

pliepug)S pJAgpue)§ JLIJPWI03IT) INIWYILLY
LNPWOIS) INIUNILIY
Aniqerres (Oqdd) wopenussuo) (Oqdd)
paansedpy Jo Louspua [, [ejul)) aduey UOHEIUIILO))

weisold uondQ DOIN parerdds S661 241 10) sonsye)§ Atewuing z-) dqeL



Sl st 6Z°S 8+°01 LYE VINKE THoY 9L'1 0 8 3uBINqoS|
001 SH'I1T 80°F1 11z 668 V/INE  OFH9 0Z'S 0 8 suedolg
W01 S8y JANS bL'y 0b'T V/N#  LOSI SI'1 0 8 surylg
L6’ 1L°S1 68'C 66'L Wl VINE 199 9.0 0 8 aued3PO(J-U
181 LL81 €Tt SE01 LYE  V/NE  6£9S £6°0 0 8 auedapuN-U
88°0 971 ¥0'1 £v'1 860 V/N# SOV Z€'0 0 8 ouazuaq[Ayleig-d
€0'1 790 1€°0 19°0 IS0 +00 681 00 (4 8 auazuaqAyIRIJ-wW
76'0 LEE €L'T L€ LT V/IN# 9601 0€'1 0 8 SUAZUBqAYISWL [ -¢T° [
860 Py w0 wy SOt V/N#  L9El ¥8°0 0 g sudzuaqIlypawa -4 T |
L9°0 L9°0 €80 00T IL0 VIN# (0T 0¥'0 0 8 suan[o)Ayrg-0
£6°0 81 0L'1 €T 01 V/IN#E  £0L +9°0 0 8 QUSZUSQAPRWILI [ -6 €|
760 €51 £6°0 §9'1 10T V/IN#  v9F #0°0 I 8 suanjoyApg-d

180 60'€ 9°C SS°¢ 181 V/IN#  It'6 vl 0 8 susn[ojAyig-w
¢80 680 SL0 S0'1 690 VIN#  €LT £2°0 0 8 suszuaq[AdoId-u
L6'0 9Z'0 S1°0 LT0 120 $00  LLO +0°0 £ 8 suszuaq[Adordos]
78°0 98'¢ 9 wy LT VINE  6£TI 9'1 0 8 Sud[Ax-0
09°0 001 0b'1 L9'T €91 V/N#  €€€ €9°0 0 8 aus1f)g
9.0 656 86 09°CI 6V'L VIN# 010¢ 9L'€ 0 8 aua[Ax-d pue ausjAx-w
780 SO°E 6L°C €L°¢ €E1T VINE  OF6 60 0 8 suszuaqiAyg
€60 bh'ST 961 9'LT  9SPI VINE  SI08 vSL 0 8 suanjo,
€1l $9'9 §9°¢ 16°S PI'C VINE €661 Se'l 0 8 auszudg

g‘ua‘mhm:‘c ﬂ.‘_‘ﬁa_gﬁ uedl UBIA]  UBIPI[A POy w WNWIRIA $193)9p Sase)) punoduo))
uﬂo_uﬁucu —?—Nﬂ:ﬂum u_hauacou u_uoﬁun—:hdw :E_N-wz ..:oZ
PPy
LIqerieA (Oqdd) uoneayuadue) (Hqdd) a8uey
PAINSBIJA JO %u:uﬂﬂu,ﬁ jejul)) uonenuIuo )

uondQ DOINN Pa3e1dS S661 (TNAAN) £3s19f MIN SHEMaN 0] SIsHE)S Atemmng “€-0) AqeL,




Z1-0
0TI 660 by0 780 620 V/IN#  €6T 2o 0 8 suerdsyAIeN-Z
90'1 26T 121 SL'T ILT V/IN# 168 IS0 0 8 sueuadiAIOWLIL - ¢T
20'1 ST'I 650 €11 S0 VINg 16T v0'0 I 8 sueyusd[APOWIL-€ 2T
LET 6%'C 8.0 181 0L0 VIN#  9SL $0'0 I 8 SUBXSYO[AIAYIS
0Z'1 89T 1€°1 we L80 V/IN#  ¥T8 050 0 8 sueydoy-u
171 v0'6 9¢'y 8L €5 VIN#  LO'LT 89'1 0 8 auejuad[AYIaWIL -4
10°1 vey S6'C 1€y €6'T  V/IN#  9S¢€l 81°1 0 8 SUBXIY[AYIOIN-€
611 9.C ve'l €T 6L'0 V/IN#  S£8 zs0 0 8 suepusdAyrowig-¢°g
It 09'¢ 90'C 9T'¢ 17T VINg  €F11 850 0 8 SUBXSY[AYIRIN-T
05’1 It'1 o ¥6'0 8€0 V/N# IV v0'0 I 8 SUBXAYOJIAD
Tl P1'T 101 9L'1 YLO0 VIN# TS 9¢°0 0 8 sueyuadiAyownq-4z
0t't S6'¢ S9'l Y0'€ SOl V/N#  ¥6'11 SS'0 0 8 suejuadoAdjAyop
6T'1 8C'9 65T 98y 85’1 V/N#  S0'61 €L0 0 8 SUEXSH-U
PE'l 689 SL'T €r's SOl V/INK#  $60C 06'0 0 8 suejuad[AyjoiN-€
6€'1 8Pl &3y 00'6 YT VINK  ETLE or'l 0 8 surjuadAyIoN-Z
621 69'¢ 8I'l 98'C 69T V/IN# OETL ¥0'0 I 8 suenqlAgIOWII-€‘Z
€71 ¥9'1 £5°0 ST'1 LP0 V/IN#  ¥0°S 00 [ 8 suejuadojoL)
0€'1 LTe 8I'l 182 $6'0 V/N# S8 620 0 8 sueqAyPOWII-Z‘T
€5°1 vT'8¢ 68 ¥0°ST €89  V/NH# €801 88'[ 0 8 SUBIUSJ-U
10°1 i adl LE6 0E¥I LOL VIN# 98¢t v0'T 0 8 suejuados]
LT 9I'€e LTL 6981 6LE VINE  S0'66 £7'T 0 8 sueing-u

UOIBLIBA JO UOIJBIAY(  UEIN UEIJA]  UBIPIIA 3POTA m WNWIUL] §)33)3p §ase) punoduo)

uﬂumuEuaU ﬁhﬂﬁﬁﬁum um.:a:.-comv um..—&::.—um.-ﬁ =E_NNE |=cz

mpwyPLIY
Anpiqeriey (Dqdd) wonenuasuo) (Dqdd) aguey
P3INSEITA] JO ,hoﬁoﬂﬂo.ﬁ [BHu3))y aone.nuaduo )y

nondQ DOIN Pa1edads S661 “(TNMN) £3sT9 MaN FIEAIN 10§ SINsHE)S Arewmng *¢-D IqEL



1A e

¢Sl 19°0 81°0 6€°0 €10 WIN# €81 00 I 8 susjuadod4A)
LYl 1.9 LT €0V SOl  V/N# 900C $S°0 0 8 auanq-Z-[AYRN-Z
1$'1 29'1 S¥0 80°1 L0 VIN# 88V 700 ! 8 suduad-Z-sIo
€9'1 88'¢ 80'1 8C'T €L0 VN 8911 5E0 0 8 ~ SURUSJ-Z-suel)
6L0 . €870 18°0 90'[ 680 VIN#  6LT ¥2'0 0 8 suaidos]
Wl 18°0 870 LSO STO0 VIN#  6VT ¥0'0 I 8 auang- [-[AIRN-T
L1 60°¢ 19°0 08'I Y0 VIN#  ¥16 00 I 8 ausuad-|
€9°1 S0'1 920 $9°0 LI0 VINE  STE b0°0 I 8 suajng- [~ -¢
SL'T $$°T 1$°0 9| 80 V/N#  19L +0°0 I 8 audng-Z-S10
91 19°C 790 19'1 LYo LYo S8L 00 I 8 sus)ng-z-suel
AN €Ul £9°0 001 - €0 VIN#  THE vZ'0 0 8 susipeing-¢‘]
860 970 v1°0 970 020 $00 790 700 ¥ 8 susing-|
811 0501 ot's 98'8 ¢ VIN#  1TTE 10T 0 8 audINGos|
vO'1 o 870 %0 TC0  VIN# 0] 80'0 £ 8 suddoid
L60 26'6 19°9 6101 LYE  VIN# €T9C 1T 0 8 susjAdoig
€0'l 1] a1 89°L 8L°T1 P8y V/N# €0 A% 0 8 sualf1o0y
80'1 91°C1 yE'L L1l SI'S  V/N#  €T8€ e 0 8 susjAyg
880 650 0t'0 L9°0 €0 VINE 651 v0'0 I 8 SUe0a(-u
6L°0 0Tl 0Z'1 sl 1 OVINE LTV o 0 8 QuUeUON-U
SO°1 181 L1'1 (AN $8'0 V/N# 8L 6€°0 0 8 auepQ-U
160 el 860 91 96’0 V/N# 66'C - 6T0 0 8 sueydayAyIoA-€
UOYELIBA JO UODIRIAI( UBIAl UBA[A| UBIPIJA IPOIN w WNWIULA S)IIIP $ISE) punoduwo))
uﬂomugucmv —F—N—v:ﬂum umhﬁoﬂ-cou u_uoﬁ_ﬂum.—dw :E_%az uﬂcz
aPUPIAY _
ANqeLIeA (Dqdd) wogesyusouo) (Dqdd) a3uey
—-0.——5&92 .—O hu:uﬂ:u.ﬁ —N.—uﬁ@U :omuubﬂmunoo

uondQ DOIN PAE1IdS S66T (TNAN) A3SIaL MaN IBAN 10§ SoYsHE)S Arewwng “¢-) JqeL




$1-D
60 TSI0E  €E°STT  TLITE  LLIET VIN# 86996  6L°06 0 8 (pareroads) DONNL
860 $SI8C  L6'08T  BE96E  YTILT VIN# LTYITI  98ElL 0 g  (swaowun ;m) DONNL
08°0 110 01°0 AN 600 00  SE0 +0°0 z 8 3u229po(-]
00°1 0L'0 Pr0 1L'0 8€0 V/N#  0IC LOO 0 8 3U202pu()-|
99°0 10y 17°§ 609 €8 VIN#  PTHI LTE 0 8 2u200(-1
8S°0 0€'0 Zro 50 90 V/N# 960 010 0 8 auauld-q
€L°0 170 e\ 950 PO VINE ¥ SI°0 0 8 suould-e
$S'1 0%'0 010 97'0 00 v0'0 811 ¥0'0 S 8 QUAUON-]
0Z'1 €50 0T'0 adl 9I'0 VIN# o1 $0°0 z 8 U0~
1’1 901 $H°0 760 P00 VAN#  TlE v0'0 I 8 susydagy-1
SH'1 0¥'0 y10 8C0 800 V/N# 1T1 700 I 8 QUIXAH-Z-SI0
SH'l 88°0 §T0 090 YI'0 V/INE 65T v0°0 I 8 SuSXoH-Z-suen
0070 000 b0'0 #0°0 v00 00 00 v0'0 8 8 suonq-[-[AY3-¢
€9°1 6L°0 LTO 6v°0 €10 $00 LT v0'0 z 8 ouajuad--[AYIoIA-T
61°0 10°0 v0°0 00 00 Y00 900 700 S 8 QUSXSH-|
$0'T £5°0 60°0 97'0 L0 ¥00 LS ¥0'0 b 8 suajuad-[-[AYIolA-
UONBLIBA JO UONBIAI(Q UBIA] UBIAl  URIPIIA] FPOIN wm WNWIUIA §193)9p SIse)) punoduro))
U0 pigpue)S JLPUI0) MPWILIY NUIXBTA =uoN
dPUPLIY _
Aqeries (Dqdd) wopenuazue) (Oqdd) s3uey
PANSEIA] JO hu:u—uﬁorﬁ e.nua’) Uoneu3duo)

uondQ DONN PAE1AdS S66T ‘(PNAN) £9S19f MIN Y IBAIN 0] SoDsPe)§ Alewuing *€-) dqeL,




$1-0

19°0 811 19°1 S6'1 0Ll veY 9€°0 0 8 suejuado[dA)
S0 £6°0 Sl €L 781 vI'g 0v0 0 8 suenqlAYRWII-Z7
LSO vO'L $6'6 6221 8¢l 9%°TT vz 0 8 sugjuag-u
8S°0 781 9T €€ 10°5€ LS9 56'9 0 8 augjuados]
090 58 15711 1TH1 89°v1 1092 £6'€ 0 8 sugjng-u
85°0 89°S 10°8 £8°6 911 Z6'L1 6v'T 0 8 auejnqos|
£5°0 96'8 riaal v6'91 9L°61 ¥8'8C SOy 0 8 ouedoig
L8°0 1S [0°¢ 8IS £r'e 09°€1 Li0 I 8 sueyig
1870 Z8'0 £9°0 10°1 06'0 €97 ¥00 I 8 suszuaqjAyag-d
1t 550 61°0 050 £€°0 A 00 b 8 suszuaqpAyeI Q-
0¥0 Lyl SEE ¥9°¢ 9%°¢ 119 91 0 g  oudzuaqAyawni]-¢T°]
6v°0 90°1 881 91'T 0Z¢ v9'€ 99°0 0 8  suszusqAYIWI] -HT°]
1270 8.0 $8°0 oIl 060 9T L1°0 0 8 suan[03|Ay1g-0
090 SE'l 68°1 vZT (A% v8¥ €L°0 0 g  ouszuaqlAyaw - €]
£9°0 SI'1 1T} 81 e Lr'e v0'0 I 8 susnjoyAyig-d
b¥0 $6°1 vo'¥ A% €€ 90'8 9.1 0 3 suanjopAyg-w
50 190 $6°0 €1l €71 60'C 970 0 8 auszuaqjfdoid-u
0r'1 S€0 rAN)) $TO v1°0 801 v0°0 4 8 suazuag[Adoidos]
£5°0 9T 06'€ 09¥ 9L¥ 798 AN 0 H] sus[dx-0
0¥'0 750 611 621 LT1 €T LS0 0 8 aua1f)s
S50 L9 $S°01 A4 9y 11 80°€T 08¢ 0 8 sudjdy-dsualAx-w
050 9L'1 £1'¢ 95°¢ 5S¢ 69 911 0 8 suszuaqiAylg
850 1£ET 00°€S 800V $6'0F 8v°SL 99°'6 0 8 auan|oL
L8O ¥8'9 79'S 8L vv°9 0’z 181 0 8 auszuag
uoijeile A —-QmuﬂTsﬁ— ENQE ENOE Eﬂ_ﬁoz E:E_Hﬂz BT ERTTULTAL £3233)3p womﬂu —‘-H_._OA—EOU
JUBTIETRI]IE1gY piepug)g LPMOID)  IPUYILIY ~UON
MpwYPY
Apqetiey (Dqdd) venenuaduo) (Dqdd)

paInseafy] Jo AOUspua], [enud)  ISuEY UCHELIIUIdIUS))

uondQ DONN Pare1dads S661 “(CNTA) £as1op MaN ‘ppayyuie|d 10J soUspe)S Alewwng “p-) qeL




91-D
(AR ¥TLT 09°s1 vEPT 0L b1 £1'L8 08'€ 0 8 2u3|A}e0y
L0 yLS1 L6'91 86'0T StLi S0°SS v1'9 0 8 auajAuig
65'0 611 69'1 07T SL'1 v9'€ wo 0 8 auesapo(-u
9%°0 10'1 €6'1 L1'T $TT ILe LLO 0 8 auBoSpuUN-U
SI'I v9'0 0T0 S0 9¢€'0 8L v0°0 v 8 ouedd(]-u
6€'0 050 L1l 8T'1 W'l 18 170 0 8 SUBUON-U
€10 Lo 8y’ 99'[ 9L’ v9'C 9%'0 0 8 auejQ-u
150 69°0 911 Se'l 0¢'T LET $E0 0 8 sueydoy|AyloN-€
95°0 6v'0 0L°0 88'0 $8°0 IS €10 0 8 aueydoy[AyIN-Z
19°0 ¥9'1 €T LT £8°C 98'S 850 0 g sueuadiAypwi-FeT
£5°0 9L’0 121 €'l 'l 8¥'C LED 0 g ouruad|Ayw] 7T
9%'0 60 9L'1 £0°C 07T 0€'€ LY'0 0 8 auexaYo[ LAY
LY0 Tl L0T 8£'T or'T (4 8 LSO 0 8 sueydo-u
95°0 ISy 089 80'8 838 8791 61 0 g sueuadApouiiy -pZT
9%'0 €0 S6'€ 6€y (A3 4 65°L P8l 0 8 Juexay|AISIN-€
bS'0 8¢’ L1'T LS'T 68'C vL'Y 79'0 0 8 suejuadjAylewn-¢°z
150 LLY 10°¢ 0S°€ LS'E 6L°S 98°0 0 8 AuEXYIAYION-T
09°0 £L°0 10't €1 L1 €€ ¥2°0 0 8 aUEXaYOJOAD
190 AN | 49 88l 68'1 1L€ Ly'o 0 8 sueyuad[AyiowIy-HT
790 0T'€ £y 148 €T'S 85°6 9¢'1 0 8 suejuado]oLoj Aoy
LLO 96'8 L9'8 09°11 L6 0¥'92T 10°€ 0 8 SUEXDH-U
760 £9°S 8’1 119 Lo's 18°%1 v0°0 z 8 aurjuad|AyIoN-€
850 €9 6L'8 18°01 Lyl L8] ¥9'T 0 8 suruadiAYION-T
10'1 81°S 09'¢ ST'S Sey 8€'L1 9.0 0 8 suengAyeuIQ-£7
uoneLe A uoneIAd(J uBI uBII URIPI[A] WDUWIXPJA WNWIAI[Y §)33)9p S3Ise) punoduo)
JO 1UdIJA0)) plepuelg ILJPWOIE)  INPWYILLY ~UoN
WY .
AiqeLisp (Oqdd) vonenusduo) (0qdd)

PaINSEI[A] JO AOUIPUAL, [EUI)  ABUEY UOPEIUIDIUC)

uondQ DOIAN PaIeIAdS 661 (PNTJ) A3sIaf MaN ‘playule]d 10f sausne)§ Alsmuing “p-) AqeL




L1-D

8E°1 61°0 LO°0 P1°0 100 £5°0 ¥0°0 9 8 SUIUON-{
£8°0 €50 0b'0 ¥9°'0 19°0 £9'1 $0'0 0 8 3u22Q-|
950 L9°0 86'0 611 LTl b1°T LTO 0 3 auadag-|
Il 140 61°0 LED 1€0 671 ¥0°0 z 8 3U9XaH-T-S10
0L0 £5°0 Lo 9.0 98'0 £€'1 70°0 I 8 SUIXSH-Z-SUB)
00°0 000 v0°0 ¥0°0 ¥0°0 v0'0 ¥0'0 8 8 suaing--{Ad-g
8670 C0r0 ¥Z0 %0 SE0 LTl p0°0 4 8 aududd-|-[AYIN-T
L60 80°0 900 800 00 €20 700 9 8 SUIXSH-|
0¢'1 S0 31°0 wo L0 19'1 00 £ 8 U - [ -JAYIRIN -
6v0 STO €70 IS0 $S°0 £6'0 010 0 8 auzjuadoppA)y
19°0 29T £r'¢ 1387 L9¥ 99'g 88°0 0 8 auaing-Z-1AyPIN-T
L80 3¢ 91'f 651 2 89t LT0 0 ) auRUR]-Z-S10
1570 01°1 £8'1 L1z ST 9¢'¢ 6¥'0 0 ] suduaJ-g-suel}
950 vE'T SH'e 91y €0t 80'8 8L'0 0 8 suaidos|
6v'0 €0 550 990 LLO 10T 010 0 8 susjng-1-|APSIN-T
LSO L8°0 AR 43| 9L°] ¥S'T 61°0 0 8 L GER B
£8'0 19°0 SY'0 bL'O vLO b6l 00 I 8 suang- [ APaN-¢
L0 80° 811 €51 LET $S'¢g 1€°0 0 8 sueyng-z-s1o
650 00°1 ov'l 121 9.'l SO'€ 8€°0 0 8 susjng-g-suen
190 SLO 10°1 €' 00'1 SH'e 0£0 0 8 suarpejng-¢‘[
v6'1 801 £1°0 §S°0 v0'0 vIg ¥0°0 S 8 audng-|
850 €€ E5L SI'6 v1'6 €T'8l1 80T 0 8 au2)NQos|
690 STO 670 9¢°0 ¥Z'0 780 910 £ 8 sukdoid
$9'Q 069 618 2y ]! ¥5'6 97T 68T 0 g susjAdosg
:c_ua_.:w\f :e_wﬁ_.»oﬁm =NOE =NOE —-ﬂmﬁoz E:E_NNE E_._Em:mz muumum—u mumNU —u==OA—EOU
JO )ARIJJI0D piepus)g IIUWI0IN)  IPIWILLY ~uopN
PuPIY
Anpqeriep (Dqdd) uoneajuasuo) (Oqdd)

P33NSBIIN JO LOUIPUI], JeNUI))  IBuUELY UCHEBIITIIUC))

uondQ DOJAN Pa1Ids 661 “(PNTJ) A9sIof AdN ‘pRYUIE[] 10§ SHHSHE)S Alswmng “p-0) QL]




81-D
z5'0 61981 6110 ¥$'65¢€ pI'LOF  LY9I9 97'38 0 8 (pa1eroads) DOAINL
160 11902 80°ZvE 8 00¥ 6TTPY L8189 Y6601 0 g  (sumowyun/m)DOMNNL
61°0 10°0 v0'0 00 v0°'0 90°0 00 L 8 au233po(-|
$S°0 #1°0 39°0 08'0 9.0 65'1 €20 0 8 auadapu(}-|
€50 67°€ Lzs 919 SL'S LS 11 €5°1 0 8 suade(q-|
8870 A 870 050 170 97’1 £0°0 4 8 ausuid-q
170 610 170 L¥o 150 89°0 110 0 8 susuL -8
UOELIBA uoneisa(g UBITAL UBIAT UBIP3ITAL WNUWIXBLA WA §)3319p momﬂo —EEGQEOU
JURLIE TR IR paepue)g LDPU0IL)  dPWYMHLY -uoN _
u_uu-.:—:.-<
AiqeLies (Dqdd) wonenuasuo) (Oqdd)

- pAUNSEIPA Jo A2URPUIY, [BNUID  Aduey RO TIIUIIU0)

uondQ DOIAN Pa1¥13dS $661 ‘(CNTJ) £9saf AMdN ‘plRyuIE]] 10] SsPE)S Alswuing “p-) dqEL



w N .

Table C-5. 1995 Speciated NMOC Option Shape Statistics

Normal Lognormal
Distribution Distribution
Compound Cases Nondetects Skew Kurtosis Skew Kurtosis
Benzene 16 0 1.38 116 035 -140
Toluene 16 0 0.65 -0.86 -0.05 -1.57
Ethylbenzene 16 0 0.96 039 -0.01 -1.08
m-Xylene/p-Xylene 16 0 0.80 -0.32  0.01 -1.27
Styrene 16 0 0.88 0.19 0.09 -1.13
o0-Xylene 16 0 1.06 0.85 -0.03 -1.00
Isopropylbenzene 16 7 1.20 049 0.13 -1.78
n-Propylbenzene 16 0 0.73 -0.16  -0.28 -1.12
m-Ethyltoluene 16 0 0.76 -0.25 -0.07 -1.35
p-Ethyltoluene 16 2 0.60 -0.11 -1.58 1.95
1,3,5-Trimethylbenzene 16 0 1.52 243 0.31 -1.00
o-Ethyltoluene 16 0 0.99 0.05 -036 0.25
1,2,4-Trimethylbenzene 16 0 2.84 936 042 0.84
1,2,3-Trimethylbenzene 16 0 1.73 385 037 -0.71
m-Diethylbenzene 16 6 0.79 -0.34  -025 -1.88
p-Diethylbenzene 16 1 1.56 249 -131 3.10
Paraffins
Ethane 16 1 1.18 050 -0.88 1.53
Propane 16 0 1.61 3.08 020 -1.06
Isobutane 16 0 2.51 7.82 026 -0.85
n-Butane 16 0 3.22 11.57 052 -0.27
Isopentane 16 0 0.55 -1.25  -0.38 -0.86
n-Pentane 16 0 2.78 8.19 042 -0.32
2,2-Dimethylbutane 16 0 1.97 341 027 -0.70
Cyclopentane 16 1 1.39 1.53 -1.02 1.57
2,3-Dimethylbutane 16 1 2.14 495 -1.28 2.68
2-Methylpentane 16 0 1.60 326 -0.01 -142
3-Methylpentane 16 2 1.30 1.17  -122 122
n-Hexane 16 0 1.17 027 -0.10 -1.20
Methylcyclopentane 16 0 0.89 -0.35 -0.06 -147
2,4-Dimethylpentane 16 0 1.63 320 011 -1.27
Cyclohexane 16 1 1.89 422 -071 0.83
2-Methylhexane 16 0 1.71 408 -0.21 -0.74
C-19



Table C-5. 1995 Speciated NMOC Option Shape Statistics

Normal Lognormal
Distribution Distribution
Compound Cases Nondetects Skew Kurtosis Skew Kurtosis
2,3-Dimethylpentane 16 0 1.50 287 005 -142
3-Methylhexane 16 0 1.55 301 023 -1.05
2,2 4-Trimethylpentane 16 0 1.60 295 015 -1.27
n-Heptane 16 0 1.84 4.67 -0.02 -1.10
Methylcyclohexane 16 1 2.07 580 -1.33 291
2,2,3-Trimethylpentane 16 1 0.46 -1.25  -1.33 250
2,3,4-Trimethylpentane 16 0 1.48 243  -0.08 -1.07
2-Methylheptane 16 0 1.40 2.55  -021 -1.32
3-Methylheptane 16 0 1.08 1.16 -0.20 -1.13
n-Octane 16 0 2.01 556 0.04 -0.53
n-Nonane 16 0 1.96 573 -0.15 0.23
n-Decane 16 5 0.69 -0.87 -0.36 -1.61
n-Undecane 16 0 3.85 1513 1.56 3.77
n-Dodecane 16 0 3.88 15.33 1.70 4.12
Olefins
Ethylene 16 0 1.58 242 -0.01 -0.86
Acetylene 16 0 251 7.53 046 -0.81
Propylene 16 0 0.77 -0.89 020 -1.71
Propyne 16 6 1.61 242 032 -0.59
Isobutene 16 0 1.74 367 019 -1.13
1-Butene 16 9 3.33 12.07 0.70 -0.92
1,3-Butadiene 16 0 1.20 0.85 0.13 -1.31
trans-2-Butene 16 1 2.47 744 -0.80 1.62
cis-2-Butene 16 1 2.54 744 -047 0.80
3-Methyl-1-butene 16 2 2.04 455 -0.15 -0.86
1-Pentene 16 1 2.90 9.83 -0.54 0.75
2-Methyl-1-butene 16 1 2.16 6.28 -0.57 -0.01
Isoprene 16 0 1.10 0.48 -0.27 -0.95
trans-2-Pentene 16 0 2.90 990 0.31 -048
cis-2-Pentene 16 1 1.73 238 -0.51 048
2-Methyl-2-butene 16 0 2.46 732 024 -099
Cyclopentene 16 1 1.71 402 -0.38 -093
4-Methyl-1-pentene 16 7 1.93 263 0.84 -0.70
C-20
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Table C-5. 1995 Speciated NMOC Option Shape Statistics

Normal Lognormal
Distribution Distribution
- Compound Cases Nondetects Skew Kurtosis Skew Kurtosis
1-Hexene 16 11 2.64 623 231 437
2-Methyl-1-pentene 16 4 2.13 471 025 -1.06
2-Ethyl-1-butene 16 16 1.11 -2.31 1.11 -2.31
trans-2-Hexene 16 2 1.37 224 -0.27 -136
cis-2-Hexene 16 3 1.69 2.21 0.28 -1.39
1-Heptene 16 1 0.88 037 -095 0383
1-Octene 16 2 0.82 -0.36 -0.27 -1.53
1-Nonene 16 11 2.55 722 111 -044
a-Pinene 16 0 1.44 3.60 -0.54 0.27
b-Pinene 16 2 0.47 -0.60 -1.03 0.22
1-Decene 16 0 0.98 025 -0.10 -0.18
1-Undecene 16 0 0.99 0.53 -0.56 0.02
1-Dodecene 16 9 2.95 917 1.65 1.98
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Table C-6. Shape Summary Statistics for Newark, New Jersey (NWNJ)

and Plainfield, New Jersey (P2NJ), 1995 Speciated NMOC Option

Newark, New Jersey (NWNJ) Plainfield, New Jersey (P2NJ)
Non- Non-
Compound detects Skew Kurtosis| detects Skew Kurtosis
Benzene 0 1.67 2.27 0 1.52 2.63
Toluene 0 1.51 1.83 0 0.12 -1.32
Ethylbenzene 0 1.06 -0.10 0 0.24 -0.77
m-Xylene/p-Xylene 0 1.01 -0.31 0 0.35 -0.90
Styrene 0 0.47 -1.19 0 0.50 0.60
o-Xylene 0 1.33 1.00 0 0.17 -0.49
Isopropylbenzene 3 1.03 0.44 4 232 5.80
n-Propylbenzene 0 1.10 0.28 0 0.08 -0.78
m-Ethyltoluene 0 1.26 0.34 0 0.57 0.88
p-Ethyltoluene 1 1.19 0.87 1 -0.38 -0.65
1,3,5-Trimethylbenzene 0 1.71 2.84 0 0.86 0.84
o-Ethyltoluene 0 1.03 -0.67 0 1.10 1.05
1,2,4-Trimethylbenzene 0 2.08 4.66 0 -0.06 -1.39
1,2,3-Trimethylbenzene 0 1.76 - 2.90 0 0.24 -0.09
m-Diethylbenzene 2 138  1.82 4 0.69 -1.31
p-Diethylbenzene 0 1.58 2.18 1 1.07 1.34
Ethane 0 1.68 2.54 1 0.94 0.22
Propane 0 136 - 1.09 0 -0.30 -1.54
Isobutane 0 2.38 5.90 0 -0.17 -1.57
n-Butane 0 2.61 7.01 0 0.03 -1.78
Isopentane 0 154  1.66 0 -0.12 -1.63
n-Pentane 0 1.90 3.13 0 -0.13 -1.29
2,2-Dimethylbutane 0 1.41 0.27 0 -0.05 -1.00
Cyclopentane 0 2.40 6.08 0 1.09 2.15
2,3-Dimethylbutane 0 2.09 4.77 0 2.32 6.05
2-Methylpentane 1 2.05 4.29 0 -0.11 -1.88
3-Methylpentane 1 2.16 4.78 2 0.37 -1.52
n-Hexane 0 2.03 4.26 0 0.82 -0.79
Methyleyclopentane 0 2.03 4.14 0 0.13 -1.84
2,4-Dimethylpentane 0 1.93 3.69 0 0.26 -1.09
Cyclohexane 0 2.46 6.35 0 0.37 -0.97
2-Methylhexane 0 2.01 4.40 0 -0.14 -1.33
2,3-Dimethylpentane 1 1.81 3.17 0 0.02 -0.89
C-22
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Table C-6. Shape Summary Statistics for Newark, New Jersey (NWNJ)
and Plainfield, New Jersey (P2NJ), 1995 Speciated NMOC Option

Newark, New Jersey (NWNJ)|  Plainfield, New Jersey (P2NJ)

Non- | Non-
Compound detects Skew Kurtosis| detects Skew Kurtosis
3-Methylhexane 0 1.67 249 0 0.23 -1.02
2,2.4-Trimethylpentane 0 1.83 2.99 0 0.47 0.43
n-Heptane 0 1.99 4.08 0 -0.24 -0.57
Methylcyclohexane 0 2.19 5.03 0 -0.39 -0.71
2,2,3-Trimethylpentane 0 0.94 -0.98 0 0.04 -1.68
2,3,4-Trimethylpentane 1 1.63 243 0 0.76 0.98
2-Methylheptane 1 1.65 247 0 -0.11 -0.73
3-Methylheptane 0 1.07 0.38 0 0.27 -0.66
n-Octane 0 1.95 3.97 0 -0.45 -0.38
n-Nonane 0 1.77 3.63 0 -0.76 -0.63
n-Decane 0 0.56 -1.64 4 1.02 0.37
n-Undecane 0 2.73 7.56 0 -0.03 -0.82
n-Dodecane 1 2.76 7.69 0 0.27 -2.02
Ethylene 0 1.88 . 3.64 0 1.70 3.09
Acetylene 0 1.26 -0.16 0 2.18 5.20
Propylene 0 0.93 -1.15 0 0.63 -0.69
Propyne 3 1.69 2.16 3 1.15 0.27
Isobutene 0 1.96 3.75 0 0.32 -0.39
1-Butene 4 0.49 -1.74 5 2.54 6.62
1,3-Butadiene 0 1.77 2.63 0 0.48 -0.98
trans-2-Butene 1 2.49 6.41 0 0.08 -1.66
cis-2-Butene 1 2.58 6.87 0 0.83 0.21
3-Methyl-1-Butene 1 245 6.24 1 0.95 1.18
1-Pentene 1 245 6.14 0 -0.42 -1.27
2-Methyl-1-Butene 1 2.39 6.00 0 -0.78 -0.51
Isoprene 0 1.41 2.18 0 0.34 -0.26
trans-2-Pentene 0 2.51 6.50 0 -0.45 -1.41
cis-2-Pentene 1 2.31 549 0 1.85 420
2-Methyl-2-Butene 0 248 6.34 0 0.22 -0.56
Cyclopentene 1 2.39 5.87 0 0.01 0.69
4-Methyl-1-Pentene 4 2.79 7.84 3 1.74 2.93
1-Hexene 5 1.67 2.34 6 1.63 1.19
2-Methyl-1-Pentene 2 2.07 3.98 2 1.51 2.68
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Table C-6. Shape Summary Statistics for Newark, New Jersey (NWNJ)

and Plainfield, New Jersey (P2NJ), 1995 Speciated NMOC Option

Newark, New Jersey (NWNJ) Plainfield, New Jersey (P2NJ)
Non- Non-
Compound detects Skew Kurtosis| detects Skew Kurtosis
2-Ethyl-1-Butene 8 NA NA 8 NA NA
trans-2-Hexene 1 2.08 4.45 1 -0.32 -1.81
cis-2-Hexene 1 2.21 4.87 2 1.81 3.81
1-Heptene 1 1.51 1.91 0 0.01 -1.36
1-Octene 2 1.23 0.52 0 0.73 0.16
1-Nonene 5 2.26 5.37 6 1.78 2,13
a-Pinene 0 1.38 2.08 0 -0.97 0.17
b-Pinene 0 0.13 -1.23 2 0.67 -0.62
1-Decene 0 1.51 1.51 0 0.35 -0.51
1-Undecene 0 1.32 1.00 0 0.59 0.24
1-Dodecene 2 1.19 0.75 7 2.83 8.00
TNMOC (w/ unknowns) 0 1.93 4.02 0 -0.18 -1.30
TNMOC (speciated) 0 1.61 2.70 0 -0.25 -1.31
NA = Not Applicable (No values were detected).
Note = There were 8 cases for both sites.
C-24
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Appendix D

Statistical Summary
for the
UATMP VOC Option
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Table D-1. 1995 UATMP VOC Option Summary of Number and
Frequency of Occurrences for All Sites

Compounds

Number of Occurences

Frequency (%)

Halogenated Compounds:

Chloromethane

Vinyl Chloride
Bromomethane
Chloroethane

Methylene Chloride
trans-1,2-Dichloroethylene
1,1-Dichloroethane
Chloroprene
Bromochloromethane
Chloroform

1,2 - Dichloroethane

1,1,1 - Trichloroethane
Carbon Tetrachloride

1,2 - Dichloropropane
Bromodichloromethane
Trichloroethylene
cis-1,3-Dichloropropene
trans-1,3-Dichloropropene
1,1,2 - Trichloroethane
Dibromochloromethane
Tetrachloroethylene
Chlorobenzene
Bromoform
1,1,2,2-Tetrachloroentane
m-Dichlorobenzene
p-Dichlorobenzene
o-Dichlorobenzene

Nonhalogenated Compunds:

Acetylene
Propyne
1,3-Butadiene
Benzene
o-Xylene

40
0
1
0

38
0
0
0
0

34
1

43

43
0
0

43
43
33
43
43

D-1

93%
0%
2%
0%

88%
0%
0%
0%
0%

79%
2%

100%
100%
0%
0%

58%
0%
0%
0%
0%

84%
5%
0%
5%

26%

88%

30%

100%
100%

77%
100%
100%



Table D-1. 1995 UATMP VOC Option Summary of Number and
Frequency of Occurrences for All Sites

Compounds Number of Occurences Frequency (%)
Toluene 37 86%
n-Octane 43 100%
Ethylbenzene 43 100%
m- and p-Xylene 43 100%
Styrene 43 100%




100% o - 25

98% \ /

96% | \ / 20
g 94% | \ / s
£ \ / Frequenc =
3 92% | —=—Frequency 15 &
=3 \ / 95 Percentile =
- 90% ]| . . -
] / o Median &
Fd et
§ 28% \ 5 Percentile 10 §
s ' g
2 86% : &
=

84% 5

82%

20% ; : ; ; ' =_._._E._‘_ 0

Acetylenc
Toluene
n-Octane H

Ethylbenzene H '
Styrene
0-Xylene

1,3-Butadiene |

Propylene Ej
Benzene F
o
m- and p-Xylene E,]

Figure D-1. Frequency and Concentration Distribution of the Nonhalogenated UATMP
VOCs at BIAL in 1995
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Figure D-2. Frequency and Concentration Distribution of the Halogenated UATMP VOCs
at BIAL in 1995
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Figure D-3. Frequency and Concentration Distribution of Nonhalogenated UATMP VOCs

at Pinson, Alabama (B2AL) in 1995.
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Figurc D-4. Frequency and Concentration Distribution of Halogenated UATMP VOC at
Pinson, Alabama (B2AL) in 1995
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Figure D-5. Frequency and Concentration Distribution for Nonhalogenated UATMP
VOCs at Helena, Alabama (B3AL) in 1995
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Figure D-6. Frequency and Concentration Distribution of Halogenated UATMP VOCs at
Helena, Alabama (B3AL) in 1995
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Figure D-7. Frequency and Concentration Distribution for Nonhalogenated UATMP
VOCs at Newark, New Jersey (NWNJ) in 1995

100% . 2.00
90% ’\ 1.80
80% I \ 1.60
% 70% 11 I \ 1405
 on | \ [ 2
S s0% \ | 100 2
& 40% \ \ \ I 0.80 &
250 () \ / :
g 30% 0.60 G
= 0% | \ X V | / 0.40
10% \ |- [ L 0.20
0% A *;é“.*gigg T P ééiggﬂég—wm
RN
HIERREREEERIRRERIERREREREE
—m= Frequency E = 2 = E g ; ;. E- 5 : ¢ é
95 Percentile| £ F e

e Median

5 Percentile

Figure D-8. Frequency and Concentration Distribution of Halogenated UATMP VOCs at
Newark, New Jersey (NWN.J) in 1995
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Figure D-9. Frequency and Concentration Distribution of Nonhalogenated UATMP VOCs
at Plainfield, New Jersey (P2NJ) in 1995
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Figure D-10. Frequency and Concentration Distribution for Halogenated UATMP VOCs
at Plainfield, New Jersey (P2NJ) in 1995
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Table D-9. Shape Summary Statistics for the UATMP VOC Option

Normal Lognormal
Distribution Distribution

Compound Cases Nondetects Skew Kurtosis Skew Kurtosis
Chloromethane 43 3 -0.89 236  -2.33 6.18
Vinyl Chloride 43 43 -1.04 -2.10 1.04 -2.10
Bromomethane 43 42 -6.56 43.00 -6.56 43.00
Chloroethane 43 43 1.04 -2.10 1.04 -2.10
Methylene Chloride 43 5 1.75 1.78 0.44 -0.74
trans-1,2-Dichloroethylene 43 43 -1.04 -2.10 -1.04 -2.10
1,1-Dichloroethane 43 43 -1.04 -2.10 1.04 -2.10
Chloroprene 43 43 -1.04 -2.10 -1.04 -2.10
Bromochloromethane 43 43 1.04 -2.10 1.04 -2.10
Chloroform 43 9 2.03 4.86 0.39 0.13
1,2-Dichloroethane 43 42 1.04 -2.10 1.04 -2.10
1,1,1-Trichloroethane’ 43 0 1.02 0.35 0.37 -0.92
Carbon Tetrachloride 43 0 0.54  -0.28 027  -0.71
1,2-Dichloropropane 43 43 -1.04 -2.10 -1.04 -2.10
Bromodichloromethane 43 43 1.04 -2.10 1.04 -2.10
Trichloroethylene 43 18 276 899 0.92 1.46
cis-1,3-Dichloropropene 43 43 -1.04 210 -1.04 -2.10
trans-1,3-Dichloropropene 43 43 -1.04 -2.10 1.04 -2.10
1,1,2-Trichloroethane 43 43 -1.04 -2.10 -1.04 -2.10
Dibromochloromethane 43 43 -1.04 210 -1.04 -2.10
Tetrachloroethylene 43 7 5.16 29.70 0.39 -0.19
Chlorobenzene 43 41 644 4201 3.63 27.15
Bromoform 43 43 -1.04 -2.10 1.04 -2.10
1,1,2,2-Tetrachloroentane 43 41 -6.17 39.05 -6.46 42.09
m-Dichlorobenzene 43 32 -0.72 2.93 -1.96 3.38
p-Dichlorobenzene 43 5 0.87 -0.55 0.15 -1.36
o-Dichlorobenzene 43 30 -1.58 129 -2.01 2.88
Acetylene 43 0 219 5.02 0.18 -0.30
Propyne 43 0 2.65 9.35 021  -0.15
1,3-Butadiene 43 10 1.66 2.64 0.33 -0.26
Benzene 43 0 4.35 23.18 0.71 0.36
Toluene 43 0 492 2812 0.84 0.90
n-Octane 43 6 3.05 12.49 0.35 -0.71
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Table D-9. Shape Summary Statistics for the UATMP VOC Option

Normal Lognormal
Distribution Distribution
Compound Cases Nondetects Skew Kurtosis Skew Kurtosis
Ethylbenzene 43 0 1.22 0.64 0.18 -094
m- and p-Xylene 43 0 1.19 0.68 0.10 -0.95
Styrene 43 0 2.64 8.77 0.41 -0.28
0-Xylene 43 0 1.07 0.23 0.08 -1.00
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Table D-10. Shape Statisitcs for Tarrant City, Alabama (B1AL)

1995 UATMP VOC Option
Straight Logarithm
Nomn- Shapiro- Shapiro-

Compound Detects Wilk (W) Skewness Kurtosis Wilk (W) Skewness Kurtosis
ACETYLENE 0 0.766* 2.01 4.34 0.839 1.62 2.76
PROPYLENE 0 0.941 0.42 -0.70 0.942 0.99 1.32
CHLOROMETHANE 0 0.718%* 1.32 0.13 0.743* 1.26 -0.20
VINYL CHLORIDE 8

1,3-BUTADIENE 1 0.967* 0.21 0.39 0.952 -0.65 0.11
BROMOMETHANE 8 1.25 -2.80 -1.25 -2.80
CHLOROETHANE 8 1.25 -2.80 -1.25 -2.80
METHYLENE CHLORIDE 0 0.626 2.54 6.85 0.870 0.77 2.94
trans-1,2-DICHLOROETHYLENE 8 -1.25 -2.80
1,1-DICHLOROETHANE 8

CHLOROPRENE 8 1.25 -2.80

BROMOCHLOROMETHANE 8
'CHLOROFORM 1 0.869* 0.12 -1.88 0.864 -0.14 -2.02
1,2-DICHLOROETHANE 8

1,1,1-TRICHLOROETHANE 0 0.710% 2.30 5.81 0.844 1.67 3.46
BENZENE 0 0.720 2.29 5.76 0.970 0.09 1.36
CARBON TETRACHLORIDE 0 0.849= 0.00 -0.70 0.847 0.22 -0.69
1,2-DICHL.OROPROPANE 8

BROMODICHLOROMETHANE 8 1.25 -2.80

TRICHLOROETHYLENE 1 0.843 0.18 0.84 0.812* 0.67 0.07
¢is-1,3-DICHLOROPROPENE 8 1.25 2.80
trans-1,3-DICHLOROPROPENE 8

1,1,2-TRICHLOROETHANE 8 1.25 2.80

TOLUENE 0 0.975 -0.43 0.98 0.822 -1.84 4.23
DIBROMOCHLOROMETHANE 8 1.25 -2.80

N-OCTANE 0 0.665 2.45 6.52 0.890 1.02 2.80
TETRACHLOROETHYLENE 0 0.890* 1.42 2.75 0.985 0.00 0.53
CHLOROBENZENE 8

ETHYLBENZENE 0 0.932% £0.42 0.70 0.784* -1.93 4.60
m,p-XYLENE 0 0.929 0.31 0.51 0.786* -1.90 4.49
BROMOFORM 8

STYRENE 0 0.892 1.37 2.05 0.991 -0.04 0.25
1,1,2,2-TETRACHLOROETHANE 8 )
o-XYLENE 0 0.951 0.54 0.88 0.785% -1.99 4,75
m-DICHLOROBENZENE 6 0.566* -1.44 0.00 0.566* -1.44 0.00
p-DICHLOROBENZENE 0 0.866 .80 0.62 0.818* -1.30 0.79
0-DICHLOROBENZENE 6 0.566* -1.44 0.00 0.566* -1.44 0.00

* Significant at the 5% level.
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Table D-11. Shape Statisitcs for Pinson, Alabama (B2AL)

1995 UATMP VOC Option
Normal Lognormal

Non-  Shapire- Shapiro-
Compound Detects Wilk (W) Skewness Kurtosis Wilk (W) Skewness Kurtosis
ACETYLENE 0 0.914 0.54 -1.25 0.953 0.09 -1.25
PROPYLENE 0 0.918 0.44 -1.34 0.928 0.10 -1.65
CHLOROMETHANE 0 0.870 1.34 1.32 0.913 1.05 0.64
VINYL CHLORIDE 9 0.386* 0.386% -1.21 -2.67
1,3-BUTADIENE 0 0.937 0.54 -0.49 0.943 -0.08 -0.90
BROMOMETHANE 8 0.386* -3.00 9.00 0.386* -3.00 9.00
CHLOROETHANE 9 1.21 -2.67
METHYLENE CHLORIDE 2 0.670* 2.51 6.97 0.900 0.84 '2.85
trans-1,2-DICHLOROETHYLENE 9
1,1-DICHLOROETHANE 9 -1.21 -2.67 1.21 -2.67
CHLOROPRENE 9 0.386* 1.21 -2.67 0.386* 1.21 -2.67
BROMOCHLOROMETHANE 9 0.386% 0.386* -1.21 -2.67
CHLOROFORM 3 0.730% 0.75 -1.71 0.701* -0.80 -1.71
1,2-DICHLOROETHANE 9 -1.21 -2.67
1,1,1-TRICHLOROETHANE 0 0.814% 0.68 -1.25 0.8]18* 0.61 -1.37
BENZENE 0 0.718* 224 541 0.871 1.43 225
CARBON TETRACHLORIDE 0 0.866 0.69 -0.60 0.872 0.48 -1.05
1,2-DICHL.OROPROPANE 9 -1.21 -2.67
BROMODICHLOROMETHANE 9 0.386* 1.21 -2.67 0.386%
TRICHLOROETHYLENE 9 0.3836* 1.21 -2.67 0.386* 1.21 -2.67
cis-1,3-DICHLOROPROPENE 9 0.386* 1.21 -2.67 0.386* 1.21 -2.67
trans-1,3-DICHLOROPROPENE 9 -1.21 -2.67
1,1,2-TRICHL.OROETHANE 9 0.386* 1.21 -2.67 0.386* 1.21 -2.67
TOLUENE 0 0.769* 1.36 0.89 0.801% 1.08 0.34
DIBROMOCHLOROMETHANE 9 0.386* 1.21 -2.67 0.386* 1.21 -2.67
n-OCTANE 4 0.647* 277 7.97 0.693* 2.64 743
TETRACHLOROETHYLENE 5 0.975% 2.83 8.27 0.724* 2.67 7.62
CHLOROBENZENE 9 -1.21 -2.67 1.21 -2.67
ETHYLBENZENE 0 0.772% 1.33 0.32 0.836 1.09 -0.06
m,p-XYLENE 0 0.806* 1.33 0.49 0.874 1.00 -0.08
BROMOFORM 9 -1.21 -2.67
STYRENE 1 0.868 0.55 -1.62 0.899 031 -1.63
1,1,2,2-TETRACHLOROETHANE 9 ‘
o-XYLENE 0 0.797* 1.28 023 0.867 0.98 -0.11
m-DICHLOROBENZENE 7 0.569* -2.12 4.00 0.554% -2.46 6.07
p-DICHLOROBENZENE 1 0.670* 1.67 1.10 0.721* 1.65 0.92
o-DICHL.OROBENZENE 8 0.386% -3.00 9.00 0.386% -3.00 9.00

* Significant at the 5% level.
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Table D-12. Shape Statisitcs for Helena, Alabama (B3AL)

1995 UATMP VOC Option
Normal Lognormal
Non- Shapiro- Shapiro-
Compound Petects Wilk (W) Skewness Kurtosis  Wilk (W) Skewness Kurtosis
ACETYLENE 0 0.902 1.25 2.02 0.974 -0.26 -0.48
PROPYLENE 0 0.910 048 -1.21 0.936 -0.16 -1.44
CHLOROMETHANE 0 0.951 0.73 1.52 0.974 0.16 091
VINYL CHLORIDE 10 0.360* -1.19 -2.57 0.360* -1.19 -2.57
1,3-BUTADIENE 6 0.824% 1.09 3.74 0.855 -0.24 2.46
BROMOMETHANE 10 1.36 -1.72
CHLOROETHANE 10 1.36 -1.72
METHYLENE CHLORIDE 3 0.803 1.21 0.08 0.891 0.71 -0.89
trans-1,2-DICHLOROETHYLENE 10 -1.185854  -2.57
1,1-DICHLOROETHANE 10 -1.19 -2.57
CHLOROPRENE 10 0.360% 1.36 -1.72 0.360* 1.19 -2.57
BROMOCHLOROMETHANE 10 0.360* -1.19 -2.57 0.360* -1.19 -2.57
CHLOROFORM 3 0.790* 1.18 0.52 0.871 0.12 0.79
1,2-DICHLOROETHANE 10 1.19 -2.57 -1.19 -2.57
1,1,1-TRICHLOROETHANE 0 0.951 0.52 0.33 0.960 -0.02 -031
BENZENE : 0 0.895 0.72 -0.96 0.953 0.09 -1.07
CARBON TETRACHLORIDE o] 0.869 0,71 -0.45 0.875 0.49 -0.97
1,2-DICHLOROPROPANE 10 1.19 -2.57 -1.19 -2.57
BROMODICHLOROMETHANE 10 0.360% 1.36 -1.72 0.360% 1.19 -2.57
TRICHLOROETHYLENE 7 0.740% -1.04 -1.22 0.705* -1.04 -1.22
cis-1,3-DICHLOROPROPENE 10 0.360* 1.36 -1.72 0.360* 1.19 -2.57
trans-1,3-DICHLOROPROPENE 10 1.19 -2.57 -1.19 -2.57
1,1,2-TRICHLOROETHANE 10 0.360* 1.36 -1.72 0.360* 1.19 -2.57
TOLUENE 0 0.407* 3.15 9.93 0.701* 2.48 6.91
DIBROMOCHLOROMETHANE 10 0.360* 1.36 -1.72 0.360* 1.19 -2.57
N-OCTANE 2 0.741* 202 5.48 0.882 0.16 1.84
TETRACHLOROETHYLENE 2 0.876 0.95 0.19 0.898 -0.34 -1.69
CHLOROBENZENE 10 -1.19 -2.57
ETHYLBENZENE 0 0.794% 1.8%9 4.23 0.946 0.64 0.09
m,p-XYLENE 0 0.794% 1.94 4.39 0.959 0.63 0.33
BROMOFORM 10 1.19 -2.57 -1.19 -2.57
STYRENE 2 0.865 0.85 -0.74 0.921 0.25 -1.46
1,1,2,2-TETRACHLOROETHANE 10 1.19 -2.57
o-XYLENE 0 0.798* 1.91 4.11 0.959 0.66 0.24
m-DICHLOROBENZENE 8 0.452* -2.66 7.19 0.419* -2.92 872
p-DICHLOROBENZENE 4 0.716* 0.36 -2.25 0.720% 0.29 -2.27
o-DICHLOROBENZENE 8 0.496* -2.66 7.19 0.454* -2.94 8.82
* Significant at the 5% level.
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Table D-13. Shape Statistics for Newark, New Jersey (NWN.J)

1995 UATMP VOC Option
Normal Lognormal
Non- Shapiro- Shapiro-
Compound Detects Wilk (W) Skewness Kurtosis Wilk (W) Skewness Kurtosis
ACETYLENE 0 0.785* 1.23 -0.17 0923 0.46 -0.63
PROPYLENE 0 0.836 0.76 -1.36 0.891 0.30 -1.75
CHLOROMETHANE 2 0.798* -1.09 -0.41 0.711% -132 -0.16
VINYL CHLORIDE 8 0.417* 0.417* -1.25 -2.80
1,3-BUTADIENE 2 0.775% 1.66 2.44 0.908 0.30 -0.29
BROMOMETHANE 8 1.25 -2.80
CHLOROETHANE 8 125 -2.80
METHYLENE CHLORIDE 0 0.861 091 -0.78 0.960 0.12 -1.03
trans-1,2-DICHLOROETHYLENE 8
1,1-DICHLOROETHANE 8 125 -280
CHLOROPRENE 8 0.417* 1.25 -2.80 0.417% 1.25 -2.80
BROMOCHLOROMETHANE 8 0.417* 0.417* -125 -2.80
CHLOROFORM 1 0.788* 1.13 -0.44 0.920 0.35 -0.91
1,2-DICHLOROETHANE 7 0.417* -2.83 8.00 -1.30 -3.00
1.1,1-TRICHLOROETHANE o 0.950 -0.10 -1.32 0.932 -061 -0.61
BENZENE 0 0.793#* 1.43 1.07 0.904 0.70 -0.84
CARBON TETRACHLORIDE 0 0.844% -0.31 221 0.832 -0.69 2.60
1,2-DICHLOROPROPANE 8
BROMODICHLOROMETHANE 8 0.417* 1.25 -2.80 0.417*
TRICHLOROETHYLENE 1 0.948 0.84 0.90 0.967 0.09 0.04
cis-1,3-DICHL.OROPROPENE 8 0417* 1.25 -2.80 .  0417* 125 -2.80
trans-1,3-DICHLOROPROPENE 8 . -1.25 -2.80
1,1,2-TRICHL.OROETHANE 8 0.417* 1.25 -2.80 0.417* 1.25 -2.80
TOLUENE 0 0.915 1.11 1.15 0.980 -0.04 -0.82
DIBROMOCHLOROMETHANE 8 0.417* 1.25 -2.80 0.417* 1.25 -2.80
N-OCTANE 0 0.761* 1.86 3.58 0.905 0.79 -0.06
TETRACHLOROETHYLENE 0 0.859 -1.14 0.19 0.745% -1.81 281
CHLOROBENZENE 7 0.417* 283 8.00 0.417* 2.83 8.00
ETHYLBENZENE 0 0.898 0.87 0.29 0.944 0.11 -1.22
m,p-XYLENE 0 0.878 0.84 -0.78 0.926 0.37 -1.54
BROMOFORM 8 -1.25 -2.80
STYRENE 1 0.855 1.43 1.93 0.975 0.24 -0.70
1,1,2,2-TETRACHLOROETHANE 6 0.492 -2.60 6.89 0.452% 278 176
o-XYLENE 0 0.876 1.02 0.12 0.945 0.38 -1.03
m-DICHLOROBENZENE 5 0.692 -1.64 1.77 0.650* -2.03 3.80
p-DICHLOROBENZENE 0 0.919 0.46 -1.33 0.943 -0.53 -0.29
0-DICHLOROBENZENE 3 0.821 -0.54 . -149 0.770* -0.91 -1.07
* Significant at the 5% level
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Table D-14. Shape Statistics for Plainfield, New Jersey (P2NJ)
1995 UATMP VOC Option

Normal Lognormal

Compound Non- Shapiro- Shapiro-
Detects Wilk (W) Skewness Kurtosis Wilk (W) Skewness Kurtosis

ACETYLENE 0 0.787* 0.87 -1.27 0.876 0.32 -1.82
PROPYLENE 0 0.702* 232 5.78 0.941 0.86 0.89
CHLOROMETHANE 1 0.842 -141 3.81 0.698* -2.30 6.10
VINYL CHLORIDE 8 0.417* 0.417% -1.25 -2.80
1,3-BUTADIENE 1 0.851 1.47 2.35 0.959 0.14 -0.54
BROMOMETHANE 8 1.25 -2.80
CHLOROETHANE 8 1.25 -2.80
METHYLENE CHLORIDE 0 0.838 0.36 -2.02 0.883 -0.56 -1.03
trans-1,2-DICHLOROETHYL.LENE 8
1,1-DICHLOROETHANE 8 1.25 -2.80
CHLOROPRENE 8 0.417* 1.25 -2.80 0.417* 1.25 -2.80
BROMOCHLOROMETHANE 8 0417+ 0.417* -1.25 -2.80
CHLOROFORM 1 0.869 031 -1.90 0.871 0.01 -2.06
1,2-DICHLOROETHANE 8 -1.25 -2.80
1,1,1-TRICHLOROETHANE 0 0.965 -0.31 1.21 0.933 -0.90 1.81
BENZENE 0 0911 0.49 -0.80 0.897 -0.56 -0.77
CARBON TETRACHLORIDE 0 0.839 0.26 -0.71 0.838 0.07 -1.12
1,2-DICHLOROPROPANE 8
BROMODICHIL.OROMETHANE 8 0417* 1.25 -2.80 0417*
TRICHLOROETHYLENE 0 0.853 1.14 0.84 0.890 0.03 -1.55
¢is-1,3-DICHLOROPROPENE 8 0417% 1.25 -2.80 0417* 1.25 -2.80
trans-1,3-DICHLOROPROPENE 8 -1.25 -2.80
1,1,2-TRICHLOROETHANE 8 0.417% 1.25 -2.80 0.417* 1.25 -2.80
TOLUENE 0 0.892 1.21 1.64 0.939 -0.13 -0.46
DIBROMOCHLOROMETHANE 8 0417* 1.25 -2.80 0417* 1.25 -2.80
n-OCTANE 0 0.979 0.06 -0.01 0.935 -0.98 1.46
TETRACHLOROETHYLENE 0 0.462* 282 7.94 0.733% 2.00 5.35
CHLOROBENZENE 7 0.417%* -2.83 8.00 0.417* -2.83 8.00
ETHYLBENZENE 0 0.873 1.47 2.64 0.969 0.17 -0.12
m,p-XYLENE 0 0.934 0.71 0.08 0.946 -0.26 -0.85
BROMOFORM 8 -1.25 -2.80
STYRENE 0 0.815 1.63 3.16 0.929 0.20 -0.71
1,1,2,2-TETRACHLOROETHANE 8
o-XYLENE 0 0.936 0.42 -0.32 0.902 054 073
m-DICHLOROBENZENE 6 0.794* 0.00 3.50 0.689* -1.94 546
p-DICHLOROBENZENE 0 0.925 0.52 -0.70 0.928 -0.15 -127
0-DICHLOROBENZENE 5 0.675* -2.12 4.68 0.597* -2.53 6.65
*Significant at the 5% level.
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Appendix E

Statistical Summary
for the
Carbonyl Option




Table E-1. 1995 NMOC Carbonyl Option Summary of Number and
Frequency of Occurrence for All Sites

Analyte Number of Occurences Frequency (%)
Formaldehyde 41 100%
Acetaldehyde 41 100%
Acrolein 10 24%
Acetone 41 100%
Propionaldehyde 24 59%
Crotonaldehyde 40 98%
Butyraldehyde and Isobutyraldehyde 38 93%
Benzaldehyde 34 83%
Isovaleraldehyde 6 15%
Valeraldehyde 22 54%
Tolualdehydes 22 54%
Hexaldehyde 41 100%
2,5-Dimethylbenzaldehyde 3 7%
E-1
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Table E-9. Shape Statistics for the 1995 Carbonyl Option

Normal Distribution

Lognormal Distribution

Compound Skew Kurtosis Skew Kurtosis
Formaldehyde 1.16 0.63 0.10 -0.33
Acetaldehyde 1.66 3.70 -0.85 0.17
Acrolein 2.09 3.49 0.76 -0.77
Acetone 0.44 -0.33 -1.37 245
Propionaldehyde 252 9.72 -0.23 -1.59
Crotonaldehyde 0.52 -0.23 -1.05 0.73
Butyraldehyde and

Isobutyraldehyde 1.44 2.87 -1.68 5.20
Benzaldehyde 0.58 0.55 -0.72 -0.02
Isovaleraldehyde 5.40 31.72 1.67 2.72
Valeraldehyde 3.40 13.76 0.58" -0.61
Tolualdehydes 1.23 2.48 -0.39 -1.07
Hexaldehyde 4,63 24.89 1.25 2.03
2,5-Dimethylbenzaldehyde 1.14 -0.19 0.78 -1.07
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